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Metkopolitan Watee and Sewerage Boaed. 



To the Honorable the Senate and House of Representatives of the Common^ 
wealth of Massachusetts in General Court assembled. 

The Metropolitan Water and Sewerage Board, established under 
the provisions of chapter 168 of the Acts of the year 1901, has 
already presented to your Honorable Body an abstract of the account 
of its doings, receipts, expenditures, disbursements, assets and liabil- 
ities for the fiscal year ending on November 30, 1912, and now, in 
accordance with the provisions of chapter 235 of the Acts of the 
year 1906, it presents a detailed statement of its doings for the cal- 
endar year ending on December 31, 1912, being its 

TWELFTH ANNUAL REPORT 

made since the consolidation of the Metropolitan Water Board and 
the Board of Metropolitan Sewerage Commissioners on March 20, 
1901. 

I. ORGANIZATION AND ADMINISTRATION. 

(1) BOABD, OfFICEES AND EMPLOYES. 

The term of office of Henry H. Sprague expired on March 21, 
1912, and he was reappointed for the three years next succeeding. 
The membership of the Board has consequently remained as in the 
preceding year: Henry H. Sprague, chairman, Henry P. Walcott, 
M.D., and James A. Bailey, Junior. William N. Davenport has 
continued as secretary and in charge of the auditing department, 
Alfred F. Bridgman has been the purchasing agent and Miss Alice 
G. Mason the bookkeeper. 

There are also employed in the administrative office a paymaster, 
an assistant in auditing, two general clerks, three stenographers and 
clerks, a telephone operator, a messenger, and a janitor with two 
assistants, one of whom acts as watchman. 
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Such general conveyancing work and investigation of real estate 
titles in the different counties as has been called for during the year 
has been performed by George D. Bigelow and Miss Celia M. Tib- 
betts. 

The consulting engineers of the Board are Hiram F. Mills and 
Frederic P. Stearns, who are called upon for services when matters 
arise which require such consideration. 

Dexter Brackett, Chief Engineer of the Water Works, has had 
supervision over the various departments of both construction and 
maintenance of the Water Works. William E. Foss has been Assist- 
ant to the Chief Engineer and has exercised a general charge over 
engineering work in all departments. The following have also acted 
under the direction of the Chief Engineer: Elliot R. B. Allardice, 
Superintendent of the Wachusett Department; Charles E. Haber- 
stroh, Superintendent of the Sudbury and Cochituate Works and of 
the portion of the Weston Aqueduct above the Weston Reservoir; 
Samuel E. Killam, Superintendent in charge of the Weston Reservoir 
and the remaining portion of the Weston Aqueduct, and of all reser- 
voirs and pipe lines within the Metropolitan District; and Arthur 
E. O'Neil, Superintendent of the several pumping stations. 

There has been a still further decrease in the number of the engi- 
neering force during the past year. The average force employed 
on construction and maintenance during the year has included, in 
addition to the Chief Engineer, 4 department superintendents, 2 
division engineers, 6 assistant engineers, and 33 others in various 
engineering capacities and as sanitary inspectors, clerks, stenogra- 
phers and messengers, the total force numbering 46. The maximum 
engineering force employed at any one time during the year on both 
construction and maintenance was 49. 

A maintenance force in addition to those engaged in engineering 
capacities, as above mentioned, numbering upon the average during 
the year 236, has been required at the pumping stations, upon reser- 
voirs, aqueducts, pipe lines, and upon minor construction work. At 
the end of the year this force numbered 215. 

William M. Brown resigned the position of Chief Engineer of 
Sewerage Works on February 21, 1912, to accept the position of 
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Chief Engineer of the Passaic Valley Sewerage Commissioners. The 
Board, in recognition of his services, caused the following entry to 
be made upon its records : — 

In regretfully accepting the resignation of William M. Brown, the Chief 
Engineer of the Metropolitan Sewerage Works, the Board gratefully recog- 
nizes the great indebtedness which is due to him from the Commonwealth. 
From the beginning he took part in the construction of the Sewerage Works, 
and in the year 1895 was appointed the Chief Engineer of the Metropolitan 
Sewerage Commission; upon the consolidation of the Boards in 1901 he con- 
tinued at the head of the Sewerage Division; and he has in these periods 
directed the construction of the larger part of the works which now constitute 
the North and South Metropolitan Sewerage systems. His service of more 
than sixteen years in charge of the building and operation of these systems 
has displayed a large constructive ability and an intimate knowledge of the 
details of maintenance. Faithful devotion and prompt execution and accom- 
plishment have characterized the performance of all his duties. 



Frederick D. Smith was, on February 28, 1912, appointed as 
Engineer in charge of both construction and maintenance of the 
works. Mr. Smith has been assisted by Henry T. Stiff, Division 
Engineer in charge of the office and drafting, by 2 assistant engi- 
neers and by 10 others employed in different engineering capacities, 
and by 2 clerks and stenographers. 

The maximum engineering force employed at any one time during 
the year on the construction and maintenance of the Sewerage Works 
was 16. 

The regular maintenance force required in addition for the opera- 
tion of the pumping stations, the care and inspection of the sewers, 
and for other parts of the Sewerage Works, exclusive of the engineers 
and day-labor forces, has upon the average numbered 170. 

The whole regular force of the Sewerage Department at the end 
of the year numbered 186, of whom the Engineer and 15 assistants 
and draftsmen were engaged in general upon the works, and of the 
remainder, 103 were employed upon the North System and 67 upon 
the South System. 

The day-labor forces under the supervision of the engineers and 
the immediate direction of the foremen have been employed during 
the year in connection with the extension of the East Boston pumping 
station and its equipment, and in the construction of a ai^hsya. ^ 
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Saratoga Street, East Boston, under the Metropolitan sewer, for the 
City of Boston. 

The maximum number of men employed upon contracts and upon 
day-labor construction on the Sewerage Works during the year was 
for the week ending October 30, when the number amounted to 86. 

(2) Offices and Buildings. 

The offices of the Board and the secretary, and of the auditing and 
conveyancing departments, and the main engineering offices of both. 
Water Works and Sewerage Works, are located in the buildings num- 
bered 1 and 3 Ashburton Place, at the comer of Somerset Street, in 
Boston. 

The headquarters of the Wachusett Department of the Water 
Works are at the gate and power house at the Wachusett Dam, in 
Clinton. The branch office for the Sudbury Department is main- 
tained at South Framingham. Headquarters of the maintenance 
force of the Water Works for the northern part of the Metropolitan 
District are maintained in the Glenwood pipe yard in Medford, 
where there are offices, shops, store-rooms and stables ; and the main- 
tenance force for the southern part of the District has headquarters 
in like buildings at the Chestnut Hill Reservoir. 

Branch headquarters of the maintenance and repair forces of the 
Sewerage Works are maintained for the North Metropolitan System 
at the stable and locker building at East Boston and at the Deer 
Island pumping station, and for the South Metropolitan System at 
the Ward Street pumping station and at the storage yard at Hough's 
Neck. 

II. METROPOLITAN WATER DISTRICT. 

The Metropolitan Water District now comprises the cities of Bos- 
ton, Chelsea, Everett, Maiden, Medford, Melrose, Newton, Quincy 
and Somerville, and the towns of Arlington, Belmont, Lexington, 
Milton, Nahant, Eevere, Stoneham, Swampscott, Watertown and 
Winthrop, — in all 9 cities and 10 towns. The District has an area 
of 174.8 square miles, no additional municipalities having been ad- 
mitted into the District during the year. Its population, according 
to the United States Census taken for April 1, 1910, was 1,070,256. 
The population of the District on July 1, 1912, the date upon which 
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calculations for the Water Works are based, was estimated as 
1,127,210. 

The city of Ifewton, though belonging to the District, did not 
take water from Metropolitan sources during the year 1912. 

III. METROPOLITAN WATER WORKS — CONSTRUCTION. 

The total amount expended for the construction and acquisition of 
the Metropolitan Water Works since the passage of the Metropolitan 
Water Act in the year 1895 has been $42,036,311.97. 

The total amount expended during the calendar year on account 
of the construction and acquisition of works has been $103,461.53. 
There has been expended on account of the Wachusett power plant 
the sum of $6,955.31; in the laying of the new 60-inch main for 
bringing the supply of water from the Weston Aqueduct into the 
Metropolitan District, the sum of $13,319.97; on accoimt of the 
new pumping engine which has been installed at Chestnut Hill 
pumping station for the use of the southern high-service district, $14,- 
093.20 ; in the laying of a new main to Hyde Park and on account 
of the construction of a new pumping station, the sum of $57,- 
426.14; and for other minor works, engineering and administration 
expenses, the remaining sum of $11,666.91. 

(1) Distribution System. 

(a) Neiv Pumping Engine at Chestnut Hill. 

The new pumping engine for the southern high service had been 
put in operation in the preceding year, but the official duty trial was 
not made until October 16 and 17, 1912. The test which was made 
showed that the engine fulfilled the various requirements of the speci- 
fications and is capable of pumping 40,000,000 gallons of water per 
day with a lift of 130 feet. The engine has been accepted. The cost 
of the engine proper has been $99,769, but the additional sums paid 
for the engine foundations, providing new boilers and making the nec- 
essary connections and for incidental expenses, carry the entire cost of 
the work to $148,265.44, for which the estimate made was $150,000. 

(6) Supply of Water to Hyde Park. 

The district of Hyde Park, now a part of Boston, was in the pre- 
ceding year connected with the Metropolitan main rui«!L\\!^ ^Jsa^ws^ 



6 METROPOLITAN WATER [Pub. Doc. 

Forest Hills, and the Board began the supply of water to the district 
on February 5, 1912. 

The foundation of the new pumping station to be erected on Hyde 
Park Avenue was also begun in the preceding year, and the super- 
structure has been erected and, with the exception of some painting 
and plumbing, has been entirely completed. The walls of the build- 
ing are red-faced brick with granite trimmings. The main engine 
room is 60 feet long and 43 feet wide, and the boiler room in the 
rear is 38 feet by 40 feet. A side track has been built and connected 
with the railroad, so arranged as to provide for the convenient deliv- 
ering of coal and other supplies. Two pumping engines have been 
completed and at the end of the year their installation in the station 
was in progress, each engine having a capacity of pumping 3,000,000 
gallons of water per day, with a lift of 140 feet. It is expected that 
the building will be entirely completed, the grounds graded, and the 
engines ready for operation in the early part of the year 1913. 

The sum of $100,013.74 was expended for the laying of the pipe 
lines to connect the district of Hyde Park with the Metropolitan 
main, and for the pumping station, engines and equipment the 
expenditures have thus far amounted to $63,971.77. The total sum 
required for the work will be within the estimated cost of $212,000. 

(2) Acquisition of Lands and Settlements foe Damages. 

The only additional land acquired during the past year was a pur- 
chase in Chelsea, for the pipe tunnel to East Boston, of 0.0324 of an 
acre in fee, and an easement in 0.0299 of an acre. 

The Board conveyed back, in settlement, a parcel of 0.0514 of an 
acre in Newton which it had taken in connection with the construc- 
tion of the tunnel for the Weston Aqueduct Supply Main, and 
granted an easement over 0.042 of an acre of land which it had before 
taken. 

The settlements made during the year on account of land botJi 
purchased and taken have numbered 3, The total amount paid in 
settlements was $1,605. All of these settlements were effected by 
voluntary agreement. 

There have been 4 takings of land in fee, including a total of 
179.874 acres, to all but one parcel of which title by deed had pre- 
viously been acquired. 

The following is a list of the takings made during the year for the 
Water Works: — 
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Takings for Metropolitan Water Works for the Year 1912. 



No. 



Location and Description. 



Former Owner. 



Re- 
corded. 



Purpose of Taking. 



143 



144 



146 



146 



Newton» — Land adjoining south- 
easterly side of Cochituate Aque- 
duct location. Area, fee in 0.133 of 
an acre. 

West Boylston, — Ten parcels of land 
on Presoott Street, Sterling Street, 
Pleasant Street, along Boston & 
Maine Railroad and Waushaoum 
Brook. Area, fee in 126.97 acres. 

Natick, — Four parcels of land adja- 
cent to lands m which the right, 
title and interest of the City of Bos- 
ton therein were taken by tne Com- 
monwealth on January 1, 1898. 
Area, fee in 0.638 of an acre. 



Sterling, West Boylston, Clinton and 
Boylston, — Nine parcels of land, 
three of which are in Sterling, two 
rartly in Sterling and partly in West 
Boylston, one in West Boylston, 
one in Clinton and two in Boylston. 
Area, fee in 61.896 acres. 



Charles G. Rice. 



Frank H. Baldwin and 
Lena Leasott. 



Augustus J. Wilder, 
Sylvester H. Frost, 
Maggie M. Porter, 
Edward E. and Di- 
ana B. Wilgus, 
Trustees of William 
A. Prescott, and 
Elisabeth F. Hand. 

Herbert C. Fisher, 
Tennis Dugas, 

Louisa Dugas, Bur- 
ton W. Potter, Claz^ 
ence R. Streeter, 
Carrie L. Bates, Cle- 
phane L. and Ellen 
A. Lord. 



1912. 
Feb. 21. 



Mar. 16. 



Mar. 14. 



Apr. 1. 



Weston Aqueduct Sup- 
ply Mains. 



Improvement of Wachu- 
sett waterriied. 



Improvement of Cochit- 
uate watershed. 



Improvement of Wachu- 
sett watershed. 



IV, WATER WORKS — MAINTENANCE. 

(1) Operation of Works. 

The maintenance and operation of the Metropolitan Water Works 
during the past calendar year has required the expenditure of $450,- 
551.83. This amount, however, includes the sum of $50,795.42 
expended on the Mystic tunnel extension on the account of the City 
of Boston, for which the city has already reimbursed the Common- 
wealth to the extent of $46,213.28. 



(2) Storage Eeseevoibs. 

The reservoirs which are maintained for the collection and storage 
of water in the various watersheds, and from which is drawn through 
the different aqueducts the water for distribution to the various mu- 
nicipalities in the District, are capable of holding in storage a total 
of 80,908,900,000 gallons. At the beginning of the year the quan- 
tity in storage was about two-thirds of the entire capacity. The 
smallest amount in storage at any time during the year was on 
February 20, when the reservoirs contained 59,064,200,000 gallons, 
but there was a constant gain until about the middle oi Ma;^ ^ ^^j^^ss^ 
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all the reservoirs were filled. They remained full until the end of 
the first week in June ; after that date there was a constant loss, more 
or less rapid, until the end of the year, when the amount in storage 
was 64,220,100,000 gallons. The year closed, therefore, with a net 
gain during the year of 4,240,100,000 gallons. The capacities of 
the various reservoirs are as follows: — 

Capaoity 
in Gallona. 

Cochituate watershed : — 
Lake Cochituate, including Dudley Pond, Natick, Framing- 
ham and Wayland, 2,328,300,000 

Sudbury watershed : — 
Sudbury Reservoir, Southborough and Marl- 
borough) 7,253,500,000 

Framingham Reservoir No. 1, Framingham, 
Framingham Reservoir No. 2, Ashland and 

Framingham, 529,900,000 

Framingham Reservoir No. 3, Framingham, 1^80,000,000 
Ashland Reservoir, Ashland, .... 1,416,400,000 
Hopkinton Reservoir, Hopkinton and Ash- 
land, 1,520,900,000 

Whitehall Reservoir, Hopkinton, . . . 1,256,900,000 
Farm Pond, Framingham, .... 167,500,000 

13,612,600,000 

Wachusett watershed : — 
' Wachusett Reservoir, Clinton, Boylston, West Boylston and 

Sterling, 64,968,000,000 

Total, 80,908,900,000 

The water in the Wachusett Reservoir reached high-water mark on 
May 15, and for the period following May 17 until June 22 some 
water was allowed to flow through the waste channel into the river 
below the dam. At the end of the year the water surface was 11.21 
feet below high-water mark, or 1.49 feet higher than at the beginning 
of the year. 

Since the reservoir was filled the action of the waves has caused 
a constant wearing away of the shores, especially in places where 
there were steep banks composed of fine material. By this caving in 
of the shores the area of the reservoir has been increased to the extent 
of about 14.5 acres, requiring in each year considerable additional 
stripping of the soil back of the immediate shore, various reinforce- 
ments and the repair of paving and riprap. 
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The action of heat and cold and of the frost upon the granolithic 
surface of the top of the Wachusett Dam and upon the joints of the 
parapet wall, and in the masonry on the up-stream face of the dam^, 
has been such as to require considerable attention and repair. 

The Sudbury Reservoir, which receives the water from the Wachu- 
sett Aqueduct and from which the water is discharged into the Wes- 
ton Aqueduct and into Framingham Reservoir No. 3, and Framing- 
ham Reservoir No. 3, from which water is discharged into the Sud- 
bury Aqueduct, have been both kept nearly full during the year. 

Framingham Reservoir No. 2 was kept full, and during the early 
part of the year water was drawn from it for the Metropolitan 
supply. 

It has not been found necessary during the past year to draw 
for the supply of the Metropolitan District from the waters of Fram- 
ingham Reservoir No. 1, Farm Pond, Ashland and Hopkinton res- 
ervoirs and Whitehall Pond, but water has been discharged from 
both Framingham Reservoir No. 1 and Framingham Reservoir No. 
2 into Farm Pond, from which the town of Framingham has taken 
the most of its supply during the year. 

Water was drawn from Lake Cochituate during portions of Feb- 
ruary, June, August, September, October and November, in the ag- 
gregate a little more than one and a half billion gallons, equivalent 
to a daily average supply of 4,211,000 gallons. 

(3) Aqueducts. 

The Wachusett Aqueduct was in service for the passage of the water 
from the Wachusett Reservoir to the Sudbury Reservoir during por- 
tions of 292 days in the year, and the quantity of water flowing 
through the aqueduct was equal to an average of 92,127,000 gallons 
per day for the entire year. The drawing of the water from the 
reservoir into the aqueduct was to a considerable extent governed 
by the requirements of the power station. 

For distribution to the cities and towns of the Metropolitan Dis- 
trict water was drawn through the Sudbury Aqueduct during por- 
tions of 353 days, the use of the aqueduct having been interrupted 
for periods of a few days each on account of the repairs upon the 
aqueduct where passing over Echo Bridge. The daily average for 
the whple year flowing through the Sudbury Aqueduct was 74,221,- 
000 gallons, the average of 72,115,000 gallons being drawn from 
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Framingham Reservoir No. 3 and of 2,100,000 gallons from Fram- 
ingham Reservoir No. 2. 

Owing to cracks in the aqueduct which had developed at the cross- 
ing at Echo Bridge, and were causing a considerable leakage, it was 
deemed necessary to line with lead the bottom and sides of the aque- 
duct at this point. The work was rendered more difficult on account 
of the impossibility of stopping the flow through the aqueduct except 
for short periods. The lining was accomplished for a distance of 
508 feet at a cost of $5,537.70. 

The Cochituate Aqueduct was in operation during 100 days of the 
year and the quantity conveyed was equal to 4,211,000 gallons per 
day for the entire year. 

The Weston Aqueduct was in use throughout the year except for 
portions of two days when its use was discontinued for the purpose 
of making some repairs at Siphon chambers Nos. 1 and 2. The 
daily average flow through the aqueduct was 36,632,000 gallons. 

(4) DiSTEIBUTING ReSEEVOIES. 

Beside the various storage reservoirs there are located within the 
Metropolitan Water District various distributing reservoirs and 
standpipes which not only furnish a considerable amount of water 
in storage, but serve also as a protection and relief in case of accident 
and emergency, and are serviceable in securing a proper distribution 
of the water in the District. 

These distributing reservoirs and standpipes are as follows : — 

Capacity 
in Gallons. 

Spot Pond, Stoneham and Medford, 1,791,700,000 

Chestnut Hill Heservoir, Brighton district of Boston, . . 300,000,000 

Weston Reservoir, Weston, ....... 200,000,000 

Fells Reservoir, Stoneham, 41,400,000 

Mystic Reservoir, Medford, 26,200,000 

Waban Hill Reservoir, Newton, 13,500,000 

Forbes Hill Reservour, Quincy, 5,100,000 

Bear Hill Reservoir, Stoneham, 2,450,000 

Arlington Standpipe, Arlington, 550,000 

Forbes Hill Standpipe, Quincy, 330,000 

Total, 2,381,230,000 
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It has been felt desirable tiiat the grounds about the distributing 
reservoirs, being situated within the populated portions of the Dis- 
trict and attractive from their natural positions, should be well 
cared for. Several of these are places of much resort in the summer. 
The Board has not been disposed to restrain the public from the 
benefit of the grounds, and considerable care and policing has been 
required in order to protect them and the water supply from injury 
and enforce a proper enjoyment of them. 



(5) Pumping Stations. 

During the past year 69 per cent, of all the water furnished for 
distribution to the Metropolitan District was pumped at the two 
Chestnut Hill stations, and the remainder of the water, 31 per cent, 
of the whole, was distributed by gravity. This proportion was con- 
siderably greater than that of last year, when only 27 per cent was 
delivered by gravity. Other pumping has been required for supply- 
ing the higher portions of the District at the Spot Pond, Arlington 
and West Roxbury stations. * 

The average quantity pumped per day at the Chestnut Hill sta- 
tions was 80,002,000 gallons, at the Spot Pond station 8,030,000 
gallons, at the Arlington station 876,000 gallons, and at the West 
Roxbury station 833,000 gallons, a total of 89,741,000 gallons per 
day. 

The following are the several pumping stations : — 



Number of 
Engines. 



Contract 

Capacity per 

Day 

(Gallons). 



Lift 

(Feet). 



Chestnut Hill High-servioe Station, 
Chestnut Hill Low-service Station, 
Chestnut Hill Low-eervioe Station, 
Spot Pond Station, . 
Arlington Station, 
West Roxbury Station, 



4 
3 
1 
2 
2 
3 



66,000.000 

105,000,000 

40.000,000 

30,000,000 

3,000.000 

3,750,000 



138 
60 
130 
125 
290 
140 



The cost of operating all the stations, counting the coal actually 
consumed, was $105,038.22, or $3,198 per million gallons pumped. 
The increase of $0,224 above the cost in the preceding year is owing 
to the larger cost of fuel and to the considerable repairs required. 
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The total amount of coal purchased during the year was 8,650.76 
gross tons, of which 7,983.02 tons were bituminous, 411.74 tons an- 
thracite, 38.84 tons buckwheat anthracite and 217.16 tons anthracite 
screenings. The average cost of bituminous coal delivered in the 
bins at the various stations varied from $3.91 to $4.67 ; the average 
cost of anthracite coal was $5.38 ; the cost of buckwheat was $2.86 ; 
and the average cost of anthracite screenings varied from $2.50 to 
$3.08. 

The various requirements regarding the number of thermal units, 
the percentage of Volatile matter and the percentage of ash and 
moisture under which the coal was purchased by contract proved 
satisfactory, and the coal which was furnished by the various con- 
tractors was of good quality. 

(6) Pipe Lines. 

The Board has owned and operated during the past year pipe lines 
of a total length of 101.73 miles, a length of only 0.15 of a mile hav- 
ing been added during the yeriV. The local mains of 4 inches and 
more in diameter with which the Metropolitan mains are connected 
for the distribution of water to the various municipalities of the 
District have a total length of 1,745.9 miles. 

The only serious break during the year occurred on February 13 
on Adams Street in Milton, in the 24-inch main supplying Milton 
and Quincy. One pipe was split for nearly its entire length, appar- 
ently by reason of its having settled upon the brick masonry of a 
sewer which had been constructed subsequent to the laying of the 
pipe. Owing to the depth to which the ground was frozen the work 
of repair was rendered difficult, and special efforts had to be made 
in order to continue the supply to the districts dependent upon it 
while the repairs were in progress. There were 39 leaks of a minor 
character, the larger portion of which occurred at defective joints, 
both the wooden and leaded joints. 

The widening of the north channel in the Mystic River between 
Charlestown and Chelsea by the City of Boston made necessary the 
extension of the tunnel which carries the 24-inch Metropolitan water 
main under the bed of the river. As the work required processes of 
much difficulty involving the excavation bf rock and quicksand, and 
the use of compressed air, it was deemed wiser that it should be done 
by day labor under the direction of the Board. Accordingly arrange- 
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ment was made with the City by which the entire work should be 
carried out by the Board and the City should pay the expense. 

The new tunnel is built in general of brick carried for a distance 
of 273 feet, with an interior diameter of 6 feet, and its centre line is 
about 4314 feet below mean low water. The tunnel was finished and 
the new pipe line was put into operation in December. The entire 
cost of the work as charged to December 31, 1912, was $55,059.15, 
$50,795.42 of which is to be paid by the city of Boston, and $4,- 
263.73 is properly chargeable to the Board. 

The Legislature of 1911 directed the County Commissioners of 
Essex County to reconstruct the Fox Hill Bridge over the Saugus 
River between the city of Lynn and the town of Saugus. As the 
Metropolitan 16-inch water main supplying Swampscott and Nahant 
is laid in the river channel at and in connection with the old bridge, 
the construction of the new bridge requires a change in the water 
main. The work of building the new bridge was undertaken in the 
past season and a water pipe has been laid for the time being on the 
temporary bridge. So far the bridge construction has proceeded 
very slowly, and it will be impossible to place the water pipe in its 
permanent location until the completion of the bridge in the coming 
season. The expense of the changes was imposed by statute upon the 
Metropolitan Water District. 

(7) Clinton Sbwebage Woeks. 

Wires for transmitting electric energy have been carried from the 
power station at the Wachusett Dam to the Clinton Sewerage Station 
and an electric pump and motor installed at the station, so that for 
the last two months electric energy has been substituted for steam 
for pumping the sewage upon the filter-beds. The cost of the new 
equipment has been $7,625.29. It is expected not only that the work 
of pumping will be more satisfactorily performed, but that there will 
be a considerable saving in expense. 

The amount of sewage received was more than 25 per cent in 
excess of the quantity contributed by the town in the preceding year. 
This large increase seems to be due to the leaky condition of the town 
sewers. 

The average quantity of sewage pumped per day was 1,057,000 
gallons. The total cost of operating the station was $3,988,44^ 01: 



14 METROPOLITAN WATER [Pub. Doc. 

$10.31 per million gallons pumped, the increase of cost over that of 
last year being chiefly on account of labor and fuel. 

There has been a constant improvement in the effluent from the fil- 
ter-beds since the year 1909, when extensive improvements were 
made, and the results of the past year have been the best attained 
since the beginning of the operation of the works. 

The total cost of maintenance of the filter-beds has been $4,176.60, 
an increase over that of last year, but the cost per million gallons 
treated has decreased from $12.63 to $10.80. 

(8) Peotection of the Watee Supply. 

No additional general improvements have been completed during 
the past year for the protection of the water in the different water- 
sheds from pollution, but investigations have been made and arrange- 
ments effected with the purpose of undertaking such improvements 
in the coming year. 

There has been a recent growth in the manufacturing industries 
in both the Cochituate and Wachusett watersheds. The starting up 
of old mills and the building of new ones has largely increased the 
disposal of manufacturing wastes, and the growth of the industries 
has caused the erection of many new buildings for dwelling and 
other purposes as well as the re-occupancy of old premises. 

A considerable district in the southern part of the town of Fram- 
ingham has been developed by the erection of buildings for manu- 
facturing and dwelling purposes, including especially a very low 
area tributary to Beaver Dam Brook. Much of this area is so low 
that it is difficult to dispose of the sewage satisfactorily by cesspools 
or other means usually adopted. It is necessary so far as possible to 
extend the town's system of sewers into this region. 

The Board included in its estimates for the year 1912, upon the 
basis of which the appropriation of that year was made by the Legis- 
lature, the sum of $20,000 for the protection and improvement of 
the water supply, with the expectation that this amount would be 
largely devoted to remedying troubles which existed upon the por- 
tion of the Cochituate watershed which was included in the town of 
Framingham. The Board under this appropriation entered into an 
engagement with the town of Framingham by which the Common- 
wealth should contribute to the building of sewers in progress and 
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projected, the town itself having appropriated larger sums for the 
purpose. The operations contemplated have not yet been carried out 
but it is expected that they will be prosecuted or completed in the 
coming year. 

A better disposal and purification of sewage and manufacturing 
wastes from dwellings and factories in portions of the Wachusett 
watershed seem also to be called for in the early future, and inves- 
tigations have been instituted with reference to the making of definite 
recommendations. The Board has accordingly included in its esti- 
mates for the current year the further special sum of $20,000 for 
the protection and improvement of the water supply, with the expec- 
tation that if the appropriation is made the larger portion of this 
sum may be devoted to the better care of the manufacturing wastes 
and of the sewage of the town of Holden entering the Quinepoxet 
River near its outlet into the Wachusett Reservoir. 

(a) Drainage Ditches. 

The various drainage ditches which have been constructed to an 
aggregate length of 36.36 miles have required at least annual clean- 
ing and various repairs and in some places renewals. Paved ditch- 
ing has been introduced in places into brooks which were feeders of 
the water supply. 

(&) Filter^eds. 

The Marlborough Brook filter-beds which receive the storm water 
from the more thickly settled portions of the city of Mailborough 
have been in general adequate for the filtration of the waters re* 
ceived, there having been overflows of comparatively small quantities 
on only three days in the year. 

The filter-beds which receive for filtration the water flowing through 
the village of Sterling, before entering the reservoir, as well as the 
smaller filter-beds which receive the drainage from Sterling Junction, 
the Worcester County Training School at West Boylston, and from 
the swimming pool at Southborough, have all been in successful oper- 
ation and required only the usual attention. 

The Pegan Brook pumping station, from which is pumped upon 
the filter-beds the drainage from thickly settled portions of the town 
of Natick before its entrance into Lake Cochituate, was in operation 
199 days in the year and with the exception of a few hours in two 
different days there was no overflow from the storage basin. 



16 METROPOLITAN WATER [Pub. Doc. 

(c) Sanitary Inspection and Policing, 

Constant inspection of the watersheds is required and maintained 
not only by the Sanitary Inspector and his assistants but also by 
members of the maintenance forces. 

Surveillance is kept over all premises which are subject to condi- 
tions which may render them injurious or menacing to the water 
supply. During the past year examination has been made of 1,546 
premises on the Wachusett watershed and of 7,459 premises on the 
Sudbury and Cochituate watersheds, and reports have been made 
thereon with reference to cesspools, privy, sink and bam drainage, 
manufacturing wastes and sewer connections. In the larger part of 
the cases found " unsatisfactory ", remedy, at least temporary, has 
been effected, and though the number of premises calling for exami- 
nation has considerably increased, there has been a decided reduction 
in the number of imsatisf actory cases. ^ 

It has been necessary to employ special watchmen and police, espe- 
cially on Sundays and holidays and in the camping and bathing 
season, in addition to the sanitary forces, to enforce the laws and 
regulations of the Board for the protection of the water supply. 
There have been several prosecutions on accoimt of bathing, and 
there have been a few violations of the regulations of the Board on 
account of hunting on the Commonwealth's l^nds and of fishing in 
places prohibited by the rules. 

(d) Laboratory Examinations. 

Water is drawn for consumption in the District from time to time 
from the different sources of supply according to the results obtained 
from the examinations made in the laboratories of the State Board of 
Health and of this Board. Chemical examinations of the various 
waters used were made in 408 cases by the State Board, and there 
were in addition 2,441 microscopical and 1,335 bacterial examina- 
tions made in the laboratory of this Board. By means of these exam- 
inations not only the better waters are furnished to the District but 
immediate measures may be taken to remedy any troubles which 
are found to exist. 
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(9) Quality of the Watee. 

The quality of the water which has been supplied to the Metropoli- 
tan District during the past year has been at least equal to that fur- 
nished in recent years. The conditions attending the yield of the 
water were such that the Board was enabled to draw about four-fifths 
of the entire supply from the Wachusett Reservoir, leaving only 
about one-fifth to be taken from the Sudbury and Cochituate sources. 
On account of the large proportion thus supplied from the Wachu- 
sett Reservoir the color of the water was considerably improved. 
There were the usual number of microscopical organisms present in 
the water affecting at times its taste or odor, but these did not occur 
in sufficient numbers to make the water objectionable or occasion 
any special complaint. 

(10) Forestry and Moth Suppression. 

The only nursery now maintained by the Board in connection with 
the Wachusett department is that at Oakdale, which contains white 
pine seedlings from one to three years old to a number exceeding 
220,000. The nursery established in Southborough for the Sudbury 
department contains upward of 70,000 three-year old white pine 
seedlings. 

Little additional planting was done during the year, the older 
nurseries having ceased on account of exhaustion to yield proper 
seedlings and the new seedlings obtained from the State Forester 
not having reached a sufficient age for planting. 

There was less than the usual damage by forest fires upon the 
watersheds. The only two considerable fires were near the Wachu- 
sett Reservoir, one burning over about 9.5 acres in Boylston and 
destroying 4,300 young white pines, and another extending over 27.7 
acres in West Boylston and Sterling and destroying 10,000 white 
pines. 

The ravages of the gypsy and brown-tail moths and of the elm-leaf 
beetle have somewhat abated during the past year within the Metro- 
politan District, but the lands of the Board about the Cochituate 
and Sudbury reservoirs in Framingham and Southborough and 
around the Wachusett Reservoir have suffered more severely. Paint- 
ing the egg clusters of the gypsy moth with creosote and burning 
the nests of the brown-tail moths, and extensive spraying of the trees 
on account of moths and elm-leaf beetles have been Te,^Q>T^^ \Ri. 
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The shoots of the white pine trees infested with the pine-tree 
weevil have been cut off and burned. The injury effected by the 
weevil seems to have been less than that caused in preceding years. 

A careful inspection has been made of the chestnut trees upon the 
lands of the Conmionwealth on account of the spread of the chestnut 
bark disease. The investigations made indicate that the disease has 
extended more or less over the larger part of the growth of chestnut 
trees upon the lands of the Board. There are certain areas in Boyls- 
ton, West Boylston and Sterling which have been especially affected, 
and the ravages have been so great as to destroy a considerable por- 
tion of the trees and to threaten the life of those which remain. The 
Board has begun to cut down the trees in the regions most infested, 
as there seems to be no means of staying the progress of the dis- 
ease, and so far no remedy has been discovered to prevent the ex- 
tending of the scourge which threatens the destruction of the en- 
tire chestnut growth. If the ravages continue it seems that it will 
be necessary to do extensive cutting wherever the chestnut trees are 
found. The cutting of the wood involves very considerable expendi- 
tures, but the larger part if not all will be returned in the sale of 
lumber and wood. 

The work so far accomplished has been performed by the regular 
forces of the departments and has proceeded with a view of deter- 
mining what more extended action shall be expedient in the future. 

(11) Electeolysis. 

The investigations which have been made during the past year 
indicate that in general there Ijas been little change in the conditions 
relative to electrolytic action upon the pipe systems. A largely in- 
creased current of electricity has, however, been found flowing on 
the Metropolitan mains between Maiden and Chelsea, and in Cam- 
bridge and Medford between the Fitchburg Railroad and Spot Pond. 

The 24-inch pipe which was laid in the old tunnel under the Mystic 
River between Charlestown and Chelsea was found to be so badly 
affected by electrolysis that new pipes had to be substituted. The 
24-inch line in Broadway in Chelsea, near the power station of the 
Bay State Street Railway Company, has so suffered from the elec- 
trolytic action that it seems necessary to relay a portion of the line 
in this locality during the coming season. 
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(12) Waohusett Power Plant. 

The hydro-electric power station at the Wachusett Dam has 
generated and furnished power to the Connecticut River Transmis- 
sion Company under the contract during the entire year. The ma- 
chinery was in active operation on 261 days, and for a considerable 
portion of the time power has been furnished in excess of the mini- 
mum amount which the contract required should be taken by the 
Company. The operation of the plant has been entirely successful, 
and it has furnished electric energy to the Transmission Company 
equivalent in amount to an average of 2,937 horse power per 10-hour 
day on the 261 days that the plant was in operation. 

Since the middle of October a small quantity of the electric energy 
generated has been transmitted to the Clinton sewerage pumping 
station for the purpose of supplying power for the lifting of the 
sewage at this station. 

The cost of operating the power station has been $8,995.66, and the 
Commonwealth has received from the Connecticut River Transmis- 
sion Company for the energy supplied a total of $30,297.95. 

1. 
V. WATER WORKS — FINANCIAL STATEMENT. 

The financial abstract of the receipts, disbursements, assets and 
liabilities of the Board for the State fiscal year, beginning with De- 
cember 1, 1911, and ending with November 30, 1912, was, in accord- 
ance with the requirements of chapter 235 of the Acts of the year 
1906, presented to the General Court in January last, and a copy of 
this financial abstract is printed as Appendix No. 6. 

The more detailed statement of its doings required by said chap- 
ter for the calendar year 1912, in relation to the Metropolitan Water 
Works, is herewith presented. 

The Metropolitan Water Loans authorized for the construction and 
acquisition of works have amounted to $42,690,000. To this sum 
are added the proceeds from the sale of property by the Board, and* 
these amounted on January 1, 1913, to $310,836.14. The total 
amount, tiierefore, which the Board has been authorized to expend is 
$43,000,836.14. The amount of expenditures approved by the Board 
for payment out of the Metropolitan Water Loan Fund was, for the 
year 1912, $103,461.53, and the total amount so approved for pay- 
ment since the beginning of the work up to January 1, 1913^ haa 
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been $42,036,311.97. There was accordingly a balance remaining 
at the beginning of the year 1913 amounting to $964,524.17. 

The Treasurer of the Commonwealth has issued from time to time, 
on the request of the Board, bonds to the amount of $41,788,000. 
Of this $41,398,000 were sinking fund bonds and were issued for 
terms of thirty-nine and one-half and forty years from date of issue, 
and bear interest at the rate of 3 and 3^^ per cent, per annum. The 
remainder of the bonds, amounting to $390,000, were issued on the 
serial payment plan, bonds being payable each year for a period of 
thirty-nine years and bearing interest at the rate of 3^4 per cent, per 
annum. 

The sinking fund established for the payment of the sinking fund 
bonds at maturity amounted on January 1, 1913, to $9,829,356.80. 

The net increase in the debt during the calendar year, as repre- 
sented by the Metropolitan Water Loans outstanding, was $45,000, 
bonds issued on the serial payment plan to the amount of $5,000 hav- 
ing been paid. The increase of the sinking fund for the payment of 
the debt at maturity was, during the same period, $875,919.36. 
There has been, therefore, a decrease in the net debt during the cal- 
endar year amounting to $830,919.36. 

The amount approved by the Board for the maintenance and oper- 
ation of the Water Works for the year 1912 was $450,551.83. This 
amount includes the sum of $50,795.42 expended for the Mystic 
Tunnel Extension, for which the city of Boston reimburses the Com- 
monwealth, and on account of which the sum of $46,213.28 was 
paid by the city to the Treasurer of the Commonwealth during the 
past year to the credit of the Maintenance Fund. 

The assessments for the year 1912 for the payment of interest on 
the bonds, for the sinking fund requirements and for the expenses 
of operation and maintenance of the Water Works, which were levied 
upon the various cities and towns in the Metropolitan District, 
amounted to $2,289,490.68. 

(1) Metropolitan Water Loans, Receipts and Payments. 

The loans authorized for the construction and acquisition of the 
Metropolitan Water Works, the receipts which are added to the pro- 
ceeds of these loans, the expenditures for the construction and acqui- 
sition of works, and the balance available on January 1, 1913, have 
been as follows : — 



No. o<.] 



AND SEWERAGE BOARD. 



21 



lioans mithorized under aets porior to 1911, . $41^8,000 00 
Loan nnder chapter 464 of the Acts of 1911, 

for the extension of the Bonthem Higli 

Serviee, ........ 

lioan nnder chapter 694 of the Acts of 1912, 

for pnrehaBe of Pisher Hill Beeervoir and 

other property of the City of Boston, . 



Jfceeeipts from the sales of property applicable 

to the eonstractian and aequisrtion of 

works: — 

JFiJT the yeai' ending Deeember 31, 1912. . 

Tor the period prior to January 1, 1912, . 



Seecdpt fram town of Swampseott for admie- 
mcm to the Metropolitan Water District paid 
into Loan Fund (St. 1909, c. 320), . 



212,000 00 



600.000 00 



$11,979 43 
208,856 71 

$220,836 14 



90,000 00 



$42,6904M)0 00 



310,836 14 



Amount approved hy the Metropolitan Water 
and Sewerage Board for payments oat of the 
Water Loan Pond: — 

Por the year ending Deeember 31, 1912, . $103,461 53 
For the period prior to January 1, 1912, . 41^32,850 44 



$43,000,836 14 



42,036,311 97 



Balance January 1, 1913, $064,524 17 



(2) Ibsheb of METBOPOUTiLy Watbb Loan Bonds. 

Tie Treasurer of the Cominonwealth, under authority given him 
to issue from time to time, on request of the Board, negotiable bonds 
to an amount not exceeding $42,690,000 to be designated the " Metro- 
politan Water Loan '', has sold bonds to the amount of $41,788,000. 
The bonds sold prior to 1911, amounting to $41,398,000, were sink- 
ing fund bonds. A list of these bonds sold is given in the 9th and 
10th Annual Keports. The bonds sold in the years 1911 and 1912 
were serial bonds, amounting to $390,000, and bearing interest at 
^Vti P^r cent. ]ier annum, as follows : — 
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Tbe bMid« amooDtiiig to $140,000, stated in the lldi Annual Be- 
port aa iold an Aug: 4 and 17, 1911, were temporary loans. The 
mie m Jan. 29, 1912, of bondj to the amount of $190,000 indnded 
frori$um for the payment of the temporaiy loans of $140,000. 

Prior to Haj l, 1906, all premiums receired from the sales of 
bonda were applied to the payment of the current charges in reduc- 
tion of die annual assessments, but since that date, under the pro- 
visions oi chapter 337^ Acts of 1906, they have been paid into the 
sinking fund. 

(3) Metbopolitan Water Loan SnTKr^G Fuxd. 

The sinking fund established by the Treasurer of the Common- 
wealth has amounted at the end of each year to sums as follows : — 



Decsinber 31 
Dscomber 31 
December 31 
Deeember 31 
December 31 
December 31 
December 31 
December 31 
December 31 



1805, 
1806, 
1807, 
1808, 
1800, 
1000, 
1001, 
1002, 
1003, 



$226,286 05 

600,860 70 

054,460 00 

1,416,374 20 

1,340,332 07 

1,673,610 72 

1,662,426 05 

2,256,803 81 

2,877,835 50 



December 
December 
December 
December 
December 
December 
December 
December 
December 



31, 1004, 
31, 1905, 
31, 1006, 
31, 1007, 
31, 1008, 
31, 1000, 
31, 1910, 
31, 1911, 
31, 1912, 



$3,519,602 92 
4,207,045 69 
4,897,822 62 
5,643,575 69 
6,419,283 28 
7,226,262 31 
8,089,902 91 
8,953,437 44 
9,829,356 80 



(4) Annual Assessments and Receipts. 

AMGSsmcnte for the year 1912 amounting to $2,289,490.68 were 
required for the payment of the interest on the bonds issued by the 
Oommonwoalth, tho Binking fund requirements and the expenses of 
oporation and maintonance of the Water Works. The requirements 
\voro» for interest, $1,420,570.72; for the sinking fund, $512,884; 
for nerlnl bonds, $0,3»1(^.9O, and for maintenance and operation, 
$rtrt7»rtf)l),0(]. Those assosstnents w^re made by the Treasurer of the 
rotnmonweaUh upon the various municipalities as follows: — 
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Arlington, . 






$18,996 13 


Newton, 


$6,274 75 


Belmont, 






8,591 38 


Qnincy, 


54,558 24 


Boston, 






1,792,123 83 


Revere, 


27,919 68 


Chelsea, 






48,658 68 


Somerville, . 


109,232 14 


Everett, 






47,338 81 


Stoneham, . 


10,019 69 


Lexington, . 






8,173 66 


Swampscott, 


10,814 10 


Maiden, 






43,833 54 


Watertown, . 


18,600 53 


Medford, 






27A30 03 


Winthrop, . 


14,150 34 


Melrose, 
Milton, 






20,978 01 
16,312 53 












$2,289,490 68 


Nahant, 






5,784 61 







The comparatively small sum assessed upon the city of Newton 
was owing to the fact that this municipality has not reached the safe 
capacity of its own sources of water supply and has not as yet been 
furnished with water. 

The proceeds from the operations of the Board, exclusive of the 
proceeds from sales of property and of water, are required by statute 
to be applied to the payment of the interest, the sinking fund re- 
quirements and expenses of maintenance and operation of works. 
These for the year 1912 amounted to $88,035.37. 

(5) Supplying Water to Cities and Towns outside of Dis- 
trict AND TO Water Companies. 

Sums have been received during the year 1912 under the provi- 
sions of the Metropolitan Water Act, for water furnished, as fol- 
lows : — 

Town of Framingham, $1,418 30 

Town of Revere (on account of water furnished to a portion of 

the town of Saugus for 1911), 250 00 

United States Government (for Peddock's Island), . . . 2,572 91 

Town of Wakefield, . 3,060 51 

Westborough State Hospital, 1,848 45 



$9,150 17 



The sums so received prior to March 23, 1907, were annually 
distributed among the cities and towns of the District, but since that 
date, in accordance with the provisions of chapter 238 of the Acts 
of 1907, the sums so received have been paid into the «iTix^%l\xsA. 
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I, 
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htm imif\(m; "' 
H&w 4$-tfM!h mftio, M«0tkm 31, , 
MiMtkm 9§, TunfM»l (KmC BotCon main), . 
f 1|M IImm And ooofMcrtbof , .... 
f'limping ftAiimi, Chiwtnut Hill, . 
lUimf¥tt\r, (4p(ii Pond, , . . , . 
(M(*-(ioijM ftod oonoMtlofM, ChMtnut HiU 

flMNirvfilr, 

HmI mUkUt mul otb«r Mptnatt, 



coo 



Amounia owtriU forw^it 



12 40 
606 



70 
07 



lUTTj 



1J07,M0 8B 



OSJUOi 
fJOOOi 



]0U41St 



0453320 11 
280,00182 
206^08 18 



23^,400 11 



1,263 00 



11.261 48 I1U65 84 



$182306 06 
48,708 06 

1,796,160 83 
462372 19 
682.188 73 

65.480 88 
04.191 97 



13,211.009 72 $19,700,388 51 
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CoHBrsccnosr un> AcQwmox or W<Macs. 



For tbe Yaar e&diiic > From B«(tiuuac of Work 
DwsemlMr SI, 19U. | to DMMnbMrSl. 1912. 



Distribiitioa asrstem — C««. 
Northern htghsenrioe: — 
Pipe fines mnd ooDOflcdMiB, 
^)oC Ptmd pompittK fliatioa, 

Banr Hill 

Real eBtate and oUwr 
Soutbem high service: — 

Rpe lines ftnd eonneetions. 

Section 39 (Hyde Fsik omnection). 

Pumping ateticm. Chestnut Hill, 

Forbes Hill Reservoir, Quiney. 

Waban Hill Reservoir, Newton. 

Real estate and other eacpenses. 
Northern extra high service, 
Southom extra high service: — 

Pipe lines and connections, 

Hyde Park connection. 
Section 40, .... 

Section 41 

Hsrde Park Pumping Station, 

Real estate and other expenses, 
Weston Aqueduct mapp^ mains. 
Meters and etmneetkms. 
Improving Spot Pond Brook, 
Glenwood pipe yard, . 
Chestnut Hill pipe yard. 



Stock — pipes, valves, castings, etc., purchased 
and sent first to storage yards, and later trans- 
ferred, as needed, to the various parts of the 
work: — 

Amount received, 

Tmasferred from storage yards to the various 
Motions of the work and included in costs of 
special works, 



Diversion of water. South Branch of Nashua 

River.i 

Acquisition of existing water works: — 
RombuTBement city of Boston, partially con- 
structed Reservoir 

Boston water works, taken January 1, 1898, 



AtnoufUa carried fonvard. 



%\Ml 4S $11,355 64 I $3^11,099 72SI9,?K),3SS 51 



500 


538,444 86 


- 


391339 35 


- 


141,392 94 


- 


38,2«7 70 


- 


14,838 05 


588 


536,735 37 


3,796 76 


52,526 39 


14,093 30 


383.663 61 


- 


90.00149 


- 


61,593 11 


- 


10.336 36 


- 


101396 50 



535 

745 64 

2.067 09 

49380 45 

10 35 

13.319 97 

538 54 



16.812 50 



107 02 



85.400 21 



6,705 48 



$103,461 53 



82.887 16 

30.699 12 
16,788 23 
56,968 99 

7.103 20 

1.043.335 47 

90.199 41 

3.991 23 
33.100 59 
11.311 26 



6,767,772 20 



$2,544,928 69 



2,400.678 72 



144.249 97 



1.863,935 31 



$1,157,921 59 
12.768.948 80 



$13,926,870 39 $27,976,345 99 



1 Of the total expenditures from the beginning of the work, the sum of $150,939.89 is for Clinton 
sewerage system. 
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Maivtkitamcs Airo Ofkkaxiov. 



For the Tear endiac 
~ SI, 1M2. 



AmoumU Wmi^kt /onptrdt 



Distribution Defwrtment — C<m, 
BuiMinci at ChMtnut Hill Jlomi rmr, 
Cbeataift Hill pipe yard, 
Gkovood pipe yard and bixildince. 
mMm 



Venttiri ...ipi.^, 

IfMeoietneiit of water 

ArliDgton pumping ttatioD. buildinft and srounds. 



Total for maintaininc and operaUnc works. 



$211,879 22 $219,743 7% 



1,990 11 
1^11 84 
S.<S2 90 
9.012 97 
300 
1.108 32 
1.924 OS 
284 99 



2303K10 



8450.551 83 



(7) Detailed Finaitoial Statement undxb Metropolitan 

Watee Act. 

The Board herewith presents, in accordance with the requirements 
of the Metropolitan Water Act, a detailed statement of the expendi- 
tures and disbursements, receipts, assets and liabilities for the year 
1912. 

(a) Expenditures and Disbursements. 

The total amount of the expenditures and disbursements on ac- 
count of construction and acquisition of works for the year banning 
January 1, 1912, and ending December 31, 1912, is $103,461.53, 
and the total amount from the time of the organization of the Met- 
ropolitan Water Board, July 19, 1895, to December 31, 1912, is 
$42,036,311.97. 

For maintenance and operation the expenditures for the year, in- 
cluding $50,795.42 expended for the Mystic Tunnel Extension, for 
which the City of Boston reimburses the Commonwealth, haye been 
$450,551.83. 

The salaries of the commissioners, and the other expenses of admin- 
istration, have been apportioned to the construction of the works and 
to the maintenance and operation of the same, and appear under each 
of those headings. 

The following is a division of the expenditures according to their 
general character : — 



No. 57.] 



AND SEWERAGE BOARD. 



29 



GaNSRAL Chabactxb or Expbnditubxs. 



For the Year ending 
December 31, 1912. 



From Becinnixic of Work 
to December 31, 1912. 



Construction or Works and Acquisition bt 
PuRCHAftB OR Taking. 

Adminiitration. 

CommisBionenB, 

Secretary and auditor, 

Clerks and stenographers, 

Lecal services 

Travding, 

Stationwy and printing, 

Postage, express and telegrams, .... 

Furniture and fixtures, 

Altoations and repairs of buildings, 

Tdephone, lighting, heating, water and care of 

building, 

Rent and taxes, main office, 

Misodlaneous expenses 



Engineering . 
Chief engineer and department engineers, 

Principal assistant engineers 

Engineoing assistants, 

Consulting engineers, 

Inspectors, 

Architects, 

Railroad and street car teavel, .... 

Wagon hire, 

Stationery and printing, 

Postage, express and telegrams, .... 
Engineering and drafting instruments and tools, . 
Engineering and drafting supplies. 
Books, maps and photographic supplies. 

Furniture and fixtures, 

Altfitotions and repairs of buildings: — 

Main office 

Sub-offices 

Tdephone, lighting, heating, water and care of 
buildings: — 

ICain office, 

Sub-offices, 

Rent and taxes, main office, 

Rent of sub-offices and other buildings. 

Field offices and sheds, 

Clinton office building, 

Unclassified supplies, 

Miscellaneous expraises, 



Amounts axrried fortoard. 



$1,916 66 

375 00 

1,116 00 



340 69 
51 00 

19 30 

199 23 

169 20 

235 



$84190 

990 31 

5,092 15 

1,488 50 



72 28 
15 00 

63 60 
14 02 



57 91 



597 76 

23 65 

507 60 



99 05 



$4,188 43 



9,863 82 



$14,052 25 



$125,060 24 

51,717 03 

65,457 21 

2,359 00 

3,712 87 

14.040 91 

3.108 17 

4.289 59 

5.810 86 

12.400 50 
5.936 89 
4.622 03 



$208,390 18 

164,475 95 

1,063,677 74 

26,135 07 

310,234 70 

36,161 19 

27,751 20 

45,337 53 

27.093 40 

7.746 00 

19.533 88 

25.168 62 
7,181 34 

14,980 11 

14.169 00 
. 2,939 36 



27,868 11 
19,694 47 
17,579 15 
4,526 74 
1,274 49 
9.866 87 
8,264 87 
9.489 30 



$298,515 30 



2.099,539 27 



$2,398,054 57 
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saw 00 

1.023 28 
1,390 85 

1,711 00 

2,716 65 

4,763 28 



12,400 10 



< « 



21 



U 



$24,216 16 $20,060 06 





S,S2S,^56 5I 




1MB7S 




l,4tr,9MS 




l,MS.ai8 33 




MOO 00 




•0.657 45 




t,000 00 




5.0U06 




17440 21 




•6.87Sfi 




2476,00154 


S54M132S58 




40.777 77 




4.778 08 




5.000 00 




1.71100 




16,208 85 




4.763 28 




14,721 27 




3,233 31 




114,462 13 





$5,207,574 87 $13,632,276 78 
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MtAtllA idUMOJM. 

Tooli iid4 »ppiUn6M, 

Tb« MuAffi 4f TrM C3a., oonlrAOfc 8(^lf . for drttdging, etc.. in oonneotion 
wi^h luwMlAf 90-inob •ipbon At Fo« Hill Bridg* under the Saucua 
Hivnr Mween Ihe oily ol I^nn and Ibe (own of S«ugua (oh»pter 031. 
A«M(4i»i8) 
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sss 
UKsa 



7KM 
•JM22 



3.488 If 

li7» 

687 88 
538 88 

82128 
710 13 
2.881 52 
1,055 29 
1.385 01 
5.362 09 
398 09 
2.503 04 



1.460 99 
85 00 



260.560 53 
38.701 45 

S45D.551 83 



(J>) Receipts. 

Tht^ Wtnl i^mouut of r^ceipt$ fro|u the operatioas of the Board 
uuU t'^xuu «alea of pivpertv for the year begiumug January 1, 1912, 
aud wUvi^j l>ecember 81, 19X2, ia $1094e4.9T> and the total amount 
fvoui the thu^ of the organization of the Metropolitan Water Board, 
Jvl^^' \% l»»5> to December 31, 191J, is $874^649.81. The gweral 
ei^MracWr of the«e reeeipta ifl^ aa^ foUowa: — 
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GUTBKAL ChaRACTKB OF RbCEIFTS. 



For the Year ending 
December 31, 1912. 



From Becinniog of Work 
to December 31. 1912. 



For distributioii back to District: — 
Fees for admission to District, .... 
Water furnished to cities and towns outside of 

District, 

Water furnished to water companies, . 



To the credit of the loan fund: — 
Real estate and bniMing^, . 
Tools, sui^i^ies and xeimbursements. 
District ttitranee fees (Swampsoott), 



122 00 
11.957 43 



$11,979 43 



To the credit of the maintenance fund: — 
Tools, supplies and xeimbursements, . 



To the credit of the winking fund: — 
Water furnished to cities and towns outside oi 

District and to water companies, 
Fcnietture for contracts awarded but not 

euted, ....... 

Bents 

Land ptoduets, 

Unclassified receipts and intenMt, 



178.502 56 



78,502 5«i 



99.150 17 



1.965 00 

7.329 11 

218 70 



Total receipts, 



18.682 98 



S109.164.97 



992.265 00 

90.454 77 
87.145 88 



9219,866 65 



144.096 34 

176.739 80 

90.000 00 



310,636 14 



125,281 50 



125481 SO 



141,769 21 

500 00 

97.662 10 

74,931 00 

3.784 21 



218,666 52 



9874,649 81 



^ Included in this amount is the sum of 146.213.28, bmng amount received from city of Boston, in 
reimbursemwxt for the Mystie Tunnel Ectension. 

The foregoing receipts have been credited to the various objects 
or works, as follows : — 



SOXTBCEB Of RbCXIPTS. 



For the Year ending 
December 31, 1912. 



Fr<»n Beginning of Work 
to December 81, 1912. 



Adnusrion into Metropolitan Water District 
(Quiney, Nahant, Arlington, Stoneham. Mil- 
ton, Lexington and Swampsoott), . 

Siu>plying water to cities and towns outside of 
Water District (Swampsoott. Revere, Lexing- 
ton, Wakefidid, Cambridge. Framingham, 
Westboiough State Hospital, Worcester and 
U. S. Government), and to water comp&nies 
(Framingham, Milton and Revere), 



AmauntB carried fonoari^ 



$182,265 00 



$9,150 17 



$9,150 17 



$9,150 17 



169.369 86 



$361,634 86 



$361.684 86 
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SouBCKS or RaoRPTs. 



For the Year ending 
December 31, 1912. 



From Beginning of Work 
to December 31, 1912. 



AmounU brought fonoardt 



Constmotion and aequisition of works: — 

Administration, 

Wachusett Dam, 

Waohusett Reservoir, 

Wachusett Aqueduct, 

Weston Aqueduct, 

Sudbury Reservoir, 

Distribution system, 

Diversion of water, Clinton sewerage system. 
Purchase of eodsting water works, 



Maintenance and operation of works: — 

Administration, 

General supervision, . . . . 
Wachusett Aqueduct, . . . . 
Wachusett Reservoir, .... 

Power plant, 

Sudbury system, 

Distribution system, . . . . 
Clinton sewerage system, 



Total receipts, 



119 89 
609 90 
522 00 



7.737 63 



3410 00 



$314 08 

1.028 46 

279 39 

7,385 18 

27.843 37 

1.810 98 

49,205 67 

148 35 



80.150 17 



11.999 32 



88,015 48 



1109,164 97 



1363 49 

7,799 47 

140.891 11 

5.204 70 

5,200 13 

10.640 42 

118.735 01 

1,389 46 

21,229 08 



8660 50 

3.033 47 

7.318 72 

48.034 39 

34.994 13 

21.572 09 

89.985 37 

5,963 41 



$851.634 86 



311.452 87 



211.562 06 



$874,649 81 



(c) Assets. 

The following is an abstract of the assets of the Water Works, 
a complete schedule of which is 'kept on file in the office of the 
Board : — 

Office furniture, fixtures and supplies; engineering and scientific instruments 
and supplies; police supplies; horses, vehicles, field machinery, etc.; 
machinery, tools and other appHances and supplies; real estate connected 
with works not completed; completed works, including real estate and 
huildings connected therewith. 

(d) Liabilities. 

The sums due on monthly pay rolls amount to $1,453.05, and 
there are bills for current expenses which have not yet been received. 
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Amounts an Monthly Estimates, not due until Completion of Contracts or until 

Claims are settled. 



Name. 



Work. 



Amount. 



McBride & Co., . 
Gamoia & Williams, 
De Vinoenzi & BarufiFoldi, 
Joseph Hanreddy, 
Hdly Bianufacturinc Co., 
A. Varnerin Co., . 

Laidlaw-Duim*Gordon Co., 



Contract 283, Stillwater improvement, Wachuaett 

Reservoir. 
Contract 308, Section 33 of northern high-eervice 

pipe lines. Distribution System. 
Contract 322, Section 36 of norths n extra high- 

swice pipe lines. Distribution System. 
Contract 314, Section 7 of the Weston Aqueduct 

Supply lljuns. 
Contract 312, pumping engine f<»r Chestnut HiU 

low-sarvioe pumping station. 
Contract 347, for builmng the superstructure of the 

southern extra high-scKTvice pumping station at 

H3rde Pttrk, Boston, Blass. 
Contract 346, for furnishing two pumping engines 

tor the southern extra nigh-service pumping 

station at Hyde Pttrk, Boston, Bfass. 



1778 09^ 

200 00 

100 00 

10 00 

1.769 00 

3.058 ft2 

11,423 50 



^ Held pending settlement of claims on account of this contract. 

It is impossible to state the amounts due on the claims of the fol- 
lowing for land damages, for water rights taken and for damages to 
established business, as no sums have been agreed upon, and suits are 
now pending in court for the determination of most of them : — 

Patrick Bradley, Henry F. Keyes, James E. Welch, Byron D. 
Allen, J. Frank Wood et al,, Asa Knight, Edward F. Merriam, San- 
ford C. Kendall, estate of William H. Vickery, James H. and Han- 
nah S. Wood, Francis W. M. Groodale, heirs of Willard Morse, Caro- 
line E. Braman, Charles G. ilice, Nehemiah W. Rice et al., John 
Ward et al., heirs of George K. Ward. 



VI. METROPOLITAN SEWERAGE WORKS. 

The North Metropolitan Sewerage District embraces the cities of 
Cambridge, Chelsea, Everett, Maiden, Medford, Melrose, Somerville 
and Wobum, and the towns of Arlington, Belmont, Revere, Stone- 
ham, Wakefield, Winchester and Winthrop, and parts of the city of 
Boston and the town of Lexington, — comprising in all 9 cities and 
8 towns, with an area of 90.50 square miles. The District has an 
estimated population, based upon the United States Census of 1910, 
as of December 31, 1912, of 668,140. Of the total population it 
is estimated that 89 per cent., or 496,795 people, contribute sewage 
to the North Metropolitan System. 

The South Metropolitan Sewerage District includes the cities of 
Newton, Quincy and Waltham, and the towns of Brookline, Milton 
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and Watertown, and parts of the city of Boston (including the 
former town of Hyde Park) and the town of Dedham, — a total of 
4 cities and 4 towns. This district has an area of 100.87 square 
miles, with an estimated population as of December 31, 1912, of 
381,840. According to the estimates made 66.1 per cent, of this 
population, or 252,265, contribute sewage to the South Metropolitan 
System. 

(1) North Metropolitan Sewerage System — Construc- 
tion. 

The amount expended for construction on account of the North 
Metropolitan Sewerage System during the past year was $53,104.32. 
A portion of this amount was paid on account of the Maiden and 
Everett sewer extension which had been completed in the preceding 
year. 

The Legislature of 1912 authorized the Board to construct an 
additional main sewer in the Mystic valley, and also to provide new 
screening machinery in connection with the East Boston sewerage 
pumping station and the acquisition of additional land for the pur- 
pose. Authorization was given for the issue of an additional sewer- 
age loan to an amount not exceeding $378,000. 

(a) New Mystic Sewer. 

The Board was authorized to construct an additional main sewer 
in the Mystic valley, extending from a point in the old Mystic 
valley sewer, near the boundary line between the city of Woburn 
and the town of Winchester, and running through the town of 
Winchester and a part of the city of Medford to a point in the 
Metropolitan main sewer a little below its junction with the old 
Mystic valley sewer, a length of about 3.4 miles. 

The making of surveys and borings was begun immediately after 
the passage of the act of last year and a contract was made on 
October 15, 1912, for the construction of 4,800 feet at the lower 
end of the proposed sewer. The work upon this section has since 
been carried on successfully, and it is estimated that about 20 per 
cent, of the section* has so far been completed. It is expected that 
the necessary work preliminary to the making of contracts for the 
remaining sections of the sewer will be completed in the early part of 
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the year, and that work throiighout the entire length will be under- 
taken before the close of the year. As the route passes through the 
central portion of the town of Winchester and along the Aberjona 
River the construction of a portion of its length is attended with 
considerable difficulty. 

(6) New Screening Works at East Boston Pumping Station. 

The Board was also authorized to provide new screening machin- 
ery in connection with the East Boston sewerage pumping station 
and to take such additional land as might be necessary in connection 
with the installation of such machinery. A taking for the exten- 
sion of the pumping station in which the machinery should be in- 
stalled was made of about 1,715 square feet of land lying directly 
south of the pumping station lot A contract has been made for the 
erection of the building addition, and the work under it is about to be 
begun. Plans have been nearly completed for the new screening 
machinery which will be called for. Considerable preliminary work 
has already been undertaken. The present screens at this station are 
located underground in very contracted quarters, and the care of 
them has been attended with much difficulty and inconvenience. By 
the change the screens will be operated from the ground level and a 
great sanitary as well as mechanical improvement will be effected. 

(c) Siphon under Metropolitan Sewer in East Boston. 

The city of Boston in extending its sewerage system was com- 
pelled to carry a siphon under the Metropolitan sewer in Saratoga 
Street. As the work involved much difficulty and the use of com- 
pressed air, as well as considerable danger to the Metropolitan sewer 
during construction, it was desired by the city of Boston that the 
construction of the new siphon under the sewer should be imdertaken 
by the Board. The siphon was, however, completed with entire 
success and the city of Boston has reimbursed the Commonwealth 
for the expense incurred, which amounted to $9,689.46. 

(2) South Meteopolitan Seweeage System — Consteuc- 

TIOW. 

No considerable work was undertaken during the past year on 
the South Metropolitan Sewerage System. Expenditures on account 
of construction were $7,258.87. The larger part of this sum was 



40 



METROPOLITAN WATER 



[Pub. Doc. 



for a final payment an aeooimt of an old contract upon the High- 
lerel Sewer extension and on account of settlement for land taken 
for the same purpose. 

(3) AcQiTismojr of Land and SEmLiaizyrs. 

The Board acquired hj taking 0.0393 of an acre in fee for the 
extension of the screen-house at the East Boston pumping station, 
and easements in 2.135 acres in Medford and Winchester for the 
construction of the new !3f ystic Sewer. 

One settlement for easements in land previously taken was made, 
for which $2,350 was paid. 

The following is a list of the takings made during the year for 
the Sewerage Works: — 



Takings far Metropoliian Sewerage Works for the Year 1912. 



No. 



LocATioir AMD Dtmif f io ir. 



FamMr Owner. 



,„;S^\ Porpow of TaldiiE. 
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EMt Bofton. — Land in Addison 
Sttwt, a prfvBte way. Area, tea in 
1,71ft iqaarafaat. 

Kadford and Winehefter, — Strip of 
land 30 feet wida for tM moat part 
and 15 feet at the northerty end. 
Ana, fewer eaeemente in 3.13e i 



BaatBoeton Company, 



Boston & Xaina Rail- 
toad, Robert Baoon 
and Chariee F. Bafxn, 
Jacob W. Wnbar and 



VttX, 

July 20. 



Oet.16. 



Installation of 
inc maehinery 



New Mystic aewer. 



(4) North METROPOi^rrAW Sewerage System — IVfATTTTE^rAiycE. 

The cost of the maintenance and operation of the North Metropol- 
itan Sewerage System during the past year was $155,303.15. 



(a) Sewers and Pumping Stations. 

Tho Metropolitan sewers in the North Metropolitan System now 
extend a distance of 60.01 miles, and the local sewers which are con- 
nected with the Metropolitan sewers have a further length of 700.25 
miles, involving 74,876 connections. 

The sewage which is collected in the various branches of the 
North Metropolitan System flows at first by gravity, but subse- 
quently before being finally disposed of is necessarily lifted at difPer- 
ent points by pumping, most of it at least twice and portions of it 
three times. All of the sewage of the North Metropolitan System is 
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dischaiged into the hmrbor fram an outfall which is placed about 
1,900 feet off Beer laland. 

The daily average amount of sewage discharged into the harbor 
was 55,700,000 gaUons, a daily average for each individual con- 
tributing sewage of 112.1 gallons. The increase in the total amount 
of sewage dischaiged was 2,900,000 gallons per day more than the 
discharge of the preceding year. The maximum discharge of sewage 
in any one day was, at a time of severe storm, 151,800,000 gallons. 

The pumping stations operated for the Xorth Metrc^litan Sewer- 
age System are as follows: — 



Namber 
of 



Oontract 
OftpMttyiwr I lift 

D»y (Feet). 

(GiOlonB). 



), 



), 



4 
4 

3 

3 



HSjOOOjOOO 
235,000.000 

101.000,000 

22,000/100 



10 
19 
11 
6 
13 



There were obtained for the operation of the pumping stations 
6,591.633 tons of bituminous ooal which, purchased at average prices 
at the differait stations, varied from $3.87 to $4.45 per gross ton 
delivered in the bins. 

The sums expended for the labor of engineers and their assist- 
ants in the various pumping stations of the district amounted to 
$63,215.73 and for fuel amounted to $22,509.16. The total expend- 
iture for the operation of the stations was $101,825.53. 

The average cost per million gallons of sewage lifted per foot at 
the several stations was $0,135. 

Some special operations were called for in addition to the ordi- 
nary maintenance and care of the sewers and pumping stations and 
their appurtenances. 

It became necessary to provide a new economizer for the Charles- 
town pumping station and to reset the old boilers. The boilers them- 
selves, which had been in operation 12 and 17 years respectively, 
were after careful inspection found to be in good condition. 

Considerable dredging was required alongside the wharf in Chelsea 
Creek at the East Boston pumping station in order to facilitate the 
handling of coal received at this station. 
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Th^ work of carryinfif the railroad over Medford Street in Somer- 
vill^ and nTidM* Saratoga Street at Orient Heights in East Boston, 
thronfifh which the Metropolitan sewer was laid, imdertakmi for the 
f)ff)oHtioT) of grade cromiinga, required constant inspection and care 
on the part of the en^neering force. Both of these undertakings, 
however, were aecomplinhed without injury to the sewer. 



(h) Tann^r%0t9 and Gelaiine and Glue Works. 

A !*peeial foive haa been reqnired for the oversight and care of 
the \fy<itie valley sewera which receive the sewage and waste mate- 
rial Hiw»harged from the tanneries and other numufaetories in Win- 
ohei*ter, Wohum and Stoneham. Under the requirements of the 
(V>ar<i 8uh(itantial1v all the tanneries and other manufactories have 
infifalled .«iettling tanki^ in which the most objectianable matter is 
depo<*ited before thft contejfita are allowed to enter the sewers. The 
^emi-liquid kludge removed from these tanks for disposal elsewhere 
amoiinfji in the year to about 7,984 cubic yards. The inspection of 
tht^ variouu entablinhmenta and the enforcement of the regulations of 
the Board involve a large expense to the District. 

(5) SorTW Mrrno^OT.rrAN Sswuugx SvarKx — MAEjrrErANCB. 

The fTitife efiet of maintenance of the South Metrop<£tan Sewer^ 
Hfri" S^9t^m during the pa»t year has been $103,454.57. 

ffpw^r$ and Pumping SUMcng. 

Th^ Metropolitan sewers in the South ^Metropolitan Sewerage 
Sv^tem, whi(*h eompriiie the old Charles River valley sewer and 
Nt^|H*ti«t»l tiitt^r talley !«ewer. as well as the new Hi^level Sewer 
atid ("tteti^ion* have a total length of 43.42 miles and with these are 
(HuittH'ttKl loenl M^wns having a length of 573.40 mOes, involving 
S^*8tt« H«ntie0t)<itiS4 

The inaupiii^ i^tatioiis i^^erated for the South Metropolitan Sew- 
etii|^ 5^titH^Hi are as fi>lk>wt : — 
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The sewage of two small districts in Dorchester and Milton, in- 
cluded in the Xeponset River vaDey system, which are too low for 
sewage to be delivered into the High-level Sewer by gravity, is, 
nnder an arrangement with the city of Boston, disposed of through 
the Boston Main Drainage Works at Moon Island. By this arrange- 
ment the Board is relieved from the expense of providing extra 
pumping facilities. 

The lai^r part of the sewage of the District is lifted into the 
High-level Sewer at the Ward Street pumping station in Roxbury, 
but the sewage of the city of Quincy is pumped into the sewer at 
Greenleaf Street near the Quincy pumping station. The entire 
sewage is screened at the Xut Island screen-house for the purpose 
of intercepting solid matter, and is thence discharged at the bottom 
of the harbor from the two outfalls about a mile off from the 
Island. 

The average daily amoimt of sewage thus discharged was 
48,200,000 gallons, and the largest discharge in a single day was 
135,000,000 gallons. The increase in the daily average from last 
year was 6,200,000 gallons. 

The daily average discharge of sewage for each individual con- 
tributing sewage in the District was 191 gallons. 

There were 2,986.195 gross tons of bituminous coal obtained at 
the two pumping stations and screen-house which, purchased at 
average prices, varied from $4.10 to $4.56 per gross ton delivered 
in the bins. 

The expenditures for the labor of the engineers and their assist- 
ants at the three stations amounted to $36,993.82, and the expendi- 
tures for fuel amounted to $11,346.71. The total amount expended 
for the operation of the stations was $54,972.08. 

Vn. SEWERAGE WORKS — FINANCIAL STATEMENT. 

The financial abstract of the receipts, expenditures, disbursements, 
assets and liabilities of the Metropolitan Water and Sewerage Board 
for the fiscal year of the Commonwealth ending with the thirtieth 
day of November, 1912, was, as stated in connection with the Water 
Works, presented to the Gteneral Court in January, in accordance 
with the requirements of chapter 235 of the Acts of the year 1906, 
and a copy of this financial abstract is in part printed as Appendix 
No. 6. 
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The following statement of its financial doings, in relation to the 
Metropolitan Sewerage Works, for the calendar year 1912 is here- 
with presented, in accordance with the provisions of the Act of 1906, 
as a part of the annual report of the Board. 

The Metropolitan Sewerage Loans authorized for the construction 
of the Sewerage Works of the North Metropolitan System have 
amounted to $7,013,865.73, to which are added receipts from 
various sources amounting to $75,444.12. The amount of expendi- 
tures approved by the Board for payment for the year 1912 was 
$53,104.32. This amount includes the sum of $9,689.46 expended 
for the Saratoga Street Culvert in East Boston, for which the city 
of Boston reimbursed the Commonwealth, and the sum received was 
applied to the credit of the Loan Fund. The total amount of ex- 
penditures approved to January 1, 1913, was $6,739,995.82. The 
balance remaining on January 1, 1913, was $349,314.03. 

The loans authorized for the construction of the various parts of 
the South Metropolitan System have amounted to $8,867,046.27. 
The receipts applicable to the Loan Fund have been $14,004.60. The 
amount of expenditures approved for payment in the year 1912 was 
$7,258.87. The total amount of expenditures approved for payment 
from the beginning of the works has been $8,820,491.40. The bal- 
ance remaining for the South Metropolitan System on January 1, 
1913, was $60,559.47. 

The bonds issued on account of the loans have been for varying 
periods, not exceeding forty years, and bear interest at the rate of 
3 per cent, and 3% per cent. The premiums received on account of 
the sale of bonds for the North Metropolitan System have amoimted 
to $179,763.73 and those received on account of the South Metro- 
politan System have amounted to $410,132.03. 

As there has been no increase in the debt during the calendar 
year, as represented by the Metropolitan Sewerage Loans, and the in- 
crease of the sinking fund for the payment of the debt at maturity 
was for the same period $273,866.22, there has been a consequent 
decrease in the net debt during the calendar year amounting to 
$273,866.22. 

The amount expended for maintenance of the North Metropolitan 
System in the year 1912 was $155,303.15 and for the South Metro- 
politan System $102,454.57, a total for both systems of $257,757.72. 
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The assessments made to meet interest, sinking fxmd requirements 
and maintenance and operation of the North Metropolitan System 
amounted in the year 1912 to $472,968.75 and the assessments for 
the South Metropolitan System amounted to $477,418.59. 

The following is a detailed financial statement regarding the !Met- 
ropolitan Sewerage Works : — 

(1) Metbopolitan Sewerage Loans, Receipts and Payments. 

The loans authorized for the construction of the Metropolitan 
Sewerage Works, the receipts which are added to the proceeds of 
these loans, the expenditures for construction, and the balance avail- 
able on January 1, 1913, have been as follows : — 

(a) North Metropolitan System. 

Loans authorized under various acts prior to 
1912 for the construction of the North Met- 
ropolitan System and the various extensions, $6,635,865 73 

Loan authorized under chapter 461 of the Acts 
of 1912 for the New Mystic Sewer and new 
screen equipment at the East Boston pump- 
ing station, 378,000 00 

$7,013,865 73 



Receipts from sales of real estate and from miscellaneous 
sources which are placed to the credit of the North Metro- 
politan System: — 
For the year ending December 31, 1912, . $10,883 48 
For the period prior to January 1, 1912, . 64,560 64 



Amount approved for payment by the Board* out of the 
Metropolitan Sewerage Loan Fund, North System : — 
For the year ending December 31, 1912, . $53,104 32 
For the period prior to January 1, 1912, . 6,686,891 50 



75,444 12 



$7,089,309 85 



6,739,995 82 



Balance, North Metropolitan System, January 1, 1913, . $349,314 03 



1 The word " Board " lefen to the Metropolitan Sewerage CommiaBion and the Metropolitan Water 
and Sewemgie Board. 
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(b) South Metropolitan System. 

Loans aathorued under the vaiions acts, applied to the eon- 
struetion of the Charies River valley aewer^ Neponset valley 
sewer, £Qgh4evdL sewer and extenaon, coostitnting the Soath 

MetropoUtan System, $8,867,046 27 

Receipts from pmnping, sales of real estate and from mised- 

laneous sources, which are placed to the credit of the Soath 

Metropolitan System: — 

For the year ending Dec^nber 31, 1912, . $372 09 

For the period prior to Jannary 1, 1912, . 13,632 51 



Amount approved by the Board ^ for payment out of the 
Metrop<^tan Sewerage Loan Fund, South System: — 
On account of the Charles River valley 

sewer, $800,046 27 

On account of the Neponset valley sewer, 911,531 46 
On account of the High4evd sewer and 
extaision: — 
For the year ending De- 
cember 31, 1912, . . $7,258 87 
For the period prior to 
January 1, 1912, . . 74.01,654 80 



14,004 60 
$8,881,050 87 



7408,913 67 



8320,491 40 



Balance, South Metropolitan System, January 1, 1913, . $60,559 47 ^ 

(2) Issues of Metbopolitaw Sewebage Loan Bonds. 

The Treasurer of the Commonwealth, tmder the authority of the 
successive statutes, has from time to time issued bonds designated 
"Metropolitan Sewerage Loan" amounting for tihe North System 
to $6,625,000, and for the South System to $8,877,912. The bonds 
sold prior to the year 1912, amounting to $6,563,000 for the North 
System and $8,877,912 for the South System, were sinking fund 
bonds. A list of these bonds sold is given in the 9th and 10th 
Annual Reports. The bonds sold in the year 1912 were serial bonds, 
amounting to $62,000, bearing interest at 31/^ per cent, per annum, 
as follows: — 

> The word " Board " refen to the MetropoUtsn Sewerage Commiasion and the Metropolitan Water 
and Seweraf e Board. 
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Dats or Salk. 


Amount 

<tf Bonds 

sold. 


Price 
rsosived. 


Premium. 


Date Due. 


Jan. 29, 1912, .... 


$62,000 


S100.349 


t216.S8 


13,000 each year, Jan. 1. 1913, to 
Jan. 1, 1916, inclusive: 12,000 
each viaar, Jan. 1, 1917, to Jan. 
1, 1941, inclusive. 



The bonds amounting to $62,000 stated in the 11th Annual Re- 
port as sold on July 20, 1911, were temporary loans for which per- 
manent provision was made by the sale of January 29, 1912. 

(3) Mbtbopolitan Sewerage Loans Sinking Fund. 

Under the authority of chapter 122 of the Acts of the year 1899 
the Treasurer and Eeceiver-G^neral of the Commonwealth was re- 
quired to consolidate the sinking funds of all the Metropolitan Sewer- 
age Loans into one fund, to be known as the Metropolitan Sewerage 
Loans Sinking Fund. 

The Board received during the year, from rentals and from other 
sources, to be applied to the sinking fund, $200.33. 

The sinking fund established has amounted at the end of each 
year to sums as follows : — 



December 31, 1899, 
December 31, 1900, 
December 31, 1901, 
December 31, 1902, 
December 31, 1903, 
December 31, 1904, 
December 31, 1905, 



$361,416 59 
454,520 57 
545,668 26 
636,084 04 
754,690 41 
878,557 12 

1,008,724 95 



December 31, 1906, 
December 31, 1907, 
December 31, 1908, 
December 31, 1909, 
December 31, 1910, 
December 31, 1911, 
December 31, 1912, 



$1,146,998 68 
1,306,850 30 
1,492,418 98 
1,673,784 40 
1,931,741 89 
2,184,674 98 
2,458,541 20 



(4) Annijax Appropbiations, Receipts and Expenditures. 

The annual appropriations for the maintenance of the Metropoli- 
tan Sewerage Works, the receipts of the Board which are added to 
flie appropriations for maintenance, and the expenditures for main- 
tenance for the year ending December 31, 1912, have been as fol- 
lows: — 

North Metropolitan System. 

Appropriation imder chapter 132 of the Acts of 1912, . . $160,500 00 
Receipts from pumping and from other sources, . . . 740 71 



Amount approved by the Board for payment, 



$161,240 71 
155,303 15 



Balance, January 1, 1913, . $5,937 56 
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ApprofvudfiflB obdcr tbm^tgr 14£ of tint Jkars af Idl2^ 



AiDOiuit appronred hj tht Boaani for pcyBuoty 



♦lOTpaO 00 
251 70 

$107^1 70 
102,454 57 



Balance^ Jumuarj 1, 19I3i, $5^7 13 

(5) AsrSTAL AsSESSlfXSTS. 

Asaessments for the jemr^ amoimtiiig to ^72^968.75 for the Xortb 
Metropolitan STStem and to ^77,418.59 for the Soath Metropolitan 
System, were required for the pajznent of interest and sinking fund 
requirements and the cost of maintenance and operation of works. 
The requirements for the Xorth Metropolitan Sjstem were, for 
interest, $202,426.20; for the sinking fund, $114,321; and for main- 
tenance, $156,221.55. For the South Metropolitan System the re- 
quirements were, for interest, $301,960.07; for the sinlnTig fund, 
$70,055; and for maintenance, $105,403.52. The assessments for 
both the North and South Metropolitan systems were made upon 
the cities and towns in the District in accordance with chapter 369 
of the Acts of the year 1906. The respective assessments were as 

follows : — 

North Metropolitan Sevcerage System, 



Arlington, 






. $11,166 80 


Revere, 


. $15,635 77 


Belmont, 






6A22 08 


Somerville, . 


. 65,629 12 


Boston, 






79,330 28 


Stoneham, 


5,466 51 


Cambridge, 






. 105,568 39 


Wakefield, . 


9,708 90 


Chelsea, 






26,283 29 


Winchester, . 


. 11,776 36 


Everett, 






27,799 37 


Winthrop, 


. 10,981 06 


Lexington, . 






4,291 41 


Wobum, 


. 12,147 55 


Maiden, 






42,546 70 








Medford, 






22,710 68 


Total, . 


. $472,968 75 


Melrose, 






15,804 48 






South Metropolitan Sewerage System, 




Boston, . . . $206,607 49 


Quincy, 


. $29,944 04 


Brooklitie, 


1 


• 


86,141 28 


Waltham, 


. 27,160 76 


Dedhnm, 


« 


< 


11,806 49 


Watertown, . 


. 14,045 40 


Hyde Park, 


1 


1 


. 14,538 32 








Milton, 


1 


< 


22,109 46 


Total, . 


. $477,418 59 


Newton, 


1 


1 


. 65,065 35 
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(6) ExPEIfDITUKES TOR THE DiFFEKEKT WoRKS. 

The following is a siumnary of the expenditures made in the vari- 
OTis operations for the different works : — 





For the Tear ending 
Denember SI, 1912. 


From Beginning of Work 
to Denember 31. 1912. 


North MetropotiioM SfsCem. 










Orisinal itynUan, nam lint axtd hnnchea. 




- 




$5,383,957 67 






- 




68,585 15 






- 




54,877 13 


Wakafield bnndi. 




- 




35.698 29 


Sfeondiam brandi, 




- 




11.574 10 


B48fVBW gltlWIHkgi, ....... 




- 




215.722 79 


CaMlaea and Everett ootletB. 




- 




71,216 41 


Wafcofidd bnuach «nctenraan 




- 




190,081 97 


Bafanont eKtennan 




— 




57.363 06 


Ifaldeii caEteoaioii, 




- 




67.092 63 


Bulkhead. Chelaea creek, 




- 




3.23100 


Nortb Systeui, mlaigesnent: — 












S2.199 24 




$15,417 29 




D«Mr Uand pompinc fitatioii, eKtenidana and 










additioaB. 


— 




195,873 14 














J a*^ • ^^ 


18.457 70 




260.895 97 




lfa]de>irEveratt«KteDnan.SMstioiiifi5and66, . 


5,535 20 




68.305 90 




Stable aad kidDBr, East BoeUm. .... 


— 




18,691 15 




New Mystie aewer, 


17,222 72 




17,222 72 




Sanrtopfc Steeet enl-rert, Eest BoBton, 


9,689 46 


853,104 32 


9.689 46 


580,505 68 




• • • 


% 


Total for North Metropolitaa System, 


$53.104 32 


$6,739,995 82 


8ouA Metropolitan Sgot^m. 










Charies River valley sewer, main line, . 




- 




$800.046 27 












Mainline, 


- 




$866,595 66 






— 




44.935 80 


911,531 46 










HigiMevw Sewfl*", 




$180 38 




5,992,840 39 


Higlt40vel Sewer extension: — 






Chazles River valley stodies, .... 


- 




$3,898 71 






S1.139 95 




17,595 76 




Section 80, day work. West Rozbury and Brook- 












48 60 




295.265 01 




Section 81, Brookline, 


- 




129.519 35 




Seetion 82, Brookline. 


- 




136.152 02 




Section 82, day woric. Park Street crossing, 


- 




2.030 18 




Section 83, Brookline. 


- 




94.065 87 






$1,188 55 


S180 88 


$678,521 90 $7,701,418 12 
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e- 



orW. 



Am ¥mf 0M V^«f M f*0wmr4. 






T^Ul <>ir ^rMMirtMCloiii, both «sriC0aM, 



Fortl»Y4 



21.1il2. 



of 



ll.l»Si 



S«4i7S 



aioo 

2,277 1b 



7,078 49 



f7.3a87 



iao,aa i9 



•Mu as 

57,M«aB 

aumao 



UiijDns 



v^jsAjmm 



$15,560,487 tt 



MAlMtllWAWOK. 


For tilt Tmt «ndizic 
Deeunber 31, 1012. 


From Bminiiiiif of Work 
to I>eeember 31, 1912. 


Mfniih M*trr»pf)llUfi Mytum, ..... 


1155,308 15 
102,454 57 


$2,041,039 44 
1,613,920 94 


ToUl ff>f miilnt«n*fww, both fyatomt, 


$257,757 72 


$3,654,960 38 



(7) Detailed Financial Statement. 

11ui liofird Ixtrowitb presents, in accordance with the Metropolitan 
H(iw(friiK(\ actM, an abstract of the expenditures and disbursements, 
ro<'oipts, anw^ts and liabilities for the year ending Dec. 31, 1912: — 

(tt) Expenditures and Disbursements. 



(IKNHMAI. CNAHACrail OP ExPBNOITURaS. 


For the Year ending 
December 31, 1912. 


i^»Nlrlll'l*rlON (tp WoHRs anu AcgvifUTioN bt Pvhoiabb 
AiliuluUlmlUtn; -* 


OK 


Taking. 


8116 67 


(HwMK^lAr.v « « 


375 00 


i^lMrkt AlHi tl^lMMmQ^lMWk 


1,018 90 










.^NI^MM MM'iNtJW'IIM'^* ..««»*. 


81.810 87 
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GzraxAXt Ckasactbk or EzmrDxruxnu 



For the Year endizic 
December 31, 1912. 



Amount brou9kl Jcrwvd^ 



njmsi 



N4iHk Mfir9pditam SwUem — Can. 






AdminististBon — Con. 






Tm"*^?^ , , 


150 88 




Ststaooecy, printbiK and offiet nqiplifBi, 




Telephone. UchtiBK«bBeAi]«.wBtaraiid eve of biiildii«. .... 


101 55 




Rent and tesBB, main offiee, 


8459 
• 65 




Repaini of buildnic. 




MimgJln iiB ui^nmn. 






$S,1W24 






Kn^inwnfiy «» 






Ouflfeopneer 


$600 00 

4,406 50 




Knginenring aiWBt*nta, 




InspectorB, ............. 


638 90 




TrBTelinc expenses, 


129 46 
88 86 




StatM»eQr, pnntixic and office supiiHeB, 




EnpnMF»ng fHV' HT«#ti»i^ iTmtimnamUi fXiA lanls, 


72 02 




Eneineerinc mnd drafttnc sapplieB, 


45 58 




Telephone, fightins. Kmitinc. water and oare of baildinc 


818 70 






253 79 
28 96 




IVipai** o^ bwld<nK, ^ a . X 




IfiMvdl^mimnf eKpWIWa, 


42 60 






6.615 87 






Advwtiai'^, 


$25 48 

16,457 15 
1.761 96 




TAbor and tea>K>inSf 








Biick, cement, lumber and other field eupptiee and eKpensee, 


7.102 69 


25.347 28 


CoatxBetBz^ 










exteneion) of the North HeCropclHan Sewerace System in Maiden, . 


$5,502 70 




AHie-Chahnera Company, contract 73, addition to pumiung plant at East 






Boston pnminnc station, 


8.600 00 




Cotoraan Bros., oontntot 99, for oonstmctms Section 67 (New Mystic Sewer) 






of tbe Nortib Metropolitan SeweracB System in Medfcnd and Winchester, 


9,817 64 


18.920 84 






Beal estate: — 








$22 14 








22 14 




- 


To<ta] for Nqrth Metrapolitftn Systmn, ....... 


$53,104 82 




< 




SouA Metropolitan Sytiem. 




High4evel Setper. 






Kn^tiiiwring: — 






Enpneers, inspectors, rodmen, laborers and othors, 


$180 88 


$180 88 






Awumni ocarrioi forward. .......... 


$180 88 




. 
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For the Ymr 

31,1912. 



Amount bromlA forward^ 



South MttropolOan Sgaitm^Caau 
Sii h l » 9§ l Stwtr Bsttnokm, 
Admixiifltantion: — 
CainminioiMra» ........ 

Cterln and ttnogmpiMn, 

Stadooary, printins and a£Boa aniipii«a» 

Talaphona. ilfhting, haaling, water and oam of biiildinc» 

Rant and tana* niain offioa» ...... 

of buildinc 



Talaphona, Mgfatlnc. haating, watar and oara of building. 

Rant and taana, 

(rfbaildinc 



Briek, eamant, lumbar and otbar fiald 



Contraeta: — 
Gaoiia M. 'Brynm Company, for oonatnietbic Saetion 85, in part» 



Baal«8tete:~ 
Sattlamanta, 
Legal, eonvayaoeing and 



Total for Sooth MatropoiHan Syatam, 



Maxhtxhabcs A2n> Ofvbatxoh or Woaxa. 
North MdropotUan S^aUm. 
Administration: — 
CommiMionara, ........ 

Saoretary and aasistanta, 

R^nt, 

Heating, lighting and care of building. 

Repairs of building, 

Postage, 

Printing, stationery and office supplies. 

Telephones, 

Traveling expenses, 

Miscellaneous expensM, 



Qenerel superrisiont — 
Chief engineer and assistants. 
Rent, 



Amounts eeuriei fenMrif 



I7S0 00 

206 07 

106 77 

30 30 

42 30 

482 


SOI 17 

126 90 

14 48 


S»60 



13300 00 



12,350 00 
27 39 



$2,333 32 

3,4n32 

281 99 

263 66 

35 46 

118 00 

561 11 

45 7$ 

44 11 

2 75 



14.834 36 
846 00 



Sl»38 



U3il6 



55 



28 60 



3,300 00 



2,377 39 



$7,358 87 



$7,163 47 



$5,680 36 $7,163 47 
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sum!. 



r,013M 




CHj of Boston, for pampias and 



ToUl for Sooth Motiofnittea SFitaai, 



U4B 


vm 


sza 


S77i 


Sii n 


MM 


UM 


sn 


486 71 


217 73 


72 60 



21 



•.4sn 

3,S»79 



610S.4S4 57 



(b) Receipts. 

The receipts from the sales of property, from rents and from other 
sources, have been credited as follows : — 



AOCOUHT. 


For the Tear ending 
December 31, 1912. 


From Beginning of Work 
to December 31, 1912. 


North Metropotitao Syvtom — oonstniction. 
South MotropoUtAn Qywtem ~ oonstruetion. 
North Motropolitao Syftom — mftintwiHnce, 
South MotroiK>litAa Ssrstem — maintenance, 
Metropolitan Sewerac* Loans Sinking Fund, 


610.883 481 
372 09 
740 71 
251 70 
200 33 


675.444 12 

14,004 00 

15.739 37 

2.360 36 

2.002 92 


Totals, 


612,448 31 


6109,561 37 



1 Included in this amount is the sum of 69,960.14, being amount received from city of Boston, in 
rtlmbursement for construction of Saratoga Street Culvert in East Boston. 
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(c) Assets. 

The following is an abstract of the assets of the Sewerage Works, 
a complete schedule of which is kept on file in the office of the 
Board: — 

Office furniture, fibstures and supplies; engineering and scientific instruments 
and supplies; horses, vehicles, field machinery, etc.; machinery, tools and 
other appliances and supplies; real estate connected with works not com- 
pleted; completed works, including real estate connected therewith. 

(d) Liabilities. 

The sums due on monthly pay roUs amount to $755 and there 
are bills for current expenses which have not yet been received. 

Amounts on Monthly Estimates, not due until Completion of Contracts or 

until Claims are settled. 



Name. 


Work. 


Amount. 


Hudi-level Sewer: — 
National Contraoting Ck>., . 
£S. W. Everson db Co., . . 

Higli-Ievid Sewer Extension: — 
Timothy J. O'Connell, 

North Metropolitan Constructions- 
Coleman Bros., 


Sect. 73, contract abandoned, 

Sect. 75, contract 14, 

Sect. 82, in part, contract 57 

Sect. 67, New Mystic Sewer, contract 99, . . 


$5,516 171 
1,000 00 

60 00 

1,732 53 



1 Damages claimed by the Commonwealth on accoimt of the abandonment of the contract exceed thia 
amount. 

Claims have been made by the following parties, but it is impossi- 
ble to state the amounts due for land and other damages, as no sums 
have been agreed upon, and suits are now pending in the courts for 
the determination of most of them: — 

Anna L. Dunican, Carrie S. Urquhart, N. Jefferson TJrquhart, 
Edwin N. TJrquhart, Richard Jones, James Doherty, Michael 
IN'iland, William H. Gibbons, Francis Normile, Robert Bacon, Jacob 
W. Wilbur, Boston & Maine Railroad, Robert and Charles F. Bacon, 
East Boston Company. 

Vni. RAINFALL AND WATER SUPPLY. 
The past year added still another to the series of years of rainfall 
below the average, although the amount was considerably larger than 
in the preceding year. The rainfall on the Wachusett watershed 
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during the year 191i was 40*19 izideB. and on the Sudbury water- 
shed 40.72 inches, while the aTcrage for the periods covered by the 
reoorda has been respeetiTely 46.13 inches and 45.01 inches. 

The Wachuaett watershed yielded for consumption a daily average 
per square mile of S91.000 gallons* while the average for the 16 years 
during which the measurements have been made has been 1,094,000 ; 
ami the Sudbury watershed yielded a daily average of 779,000 gal- 
lons, the daily average per square mile having been 1,007,000 gallons 
during the 37 years for which records have been kept. The amount 
of water collected from these two watersheds from which the water 
is principally drawn for the supply of the Metropolitan District was 
resfHBCtively 81.44 per cent and 7T.35 per cent, of the average 
amount collected in the series of years. 

The quantity of water collected for the water supply during the 
series of years in the two watersheds is indicated upon the accom- 
panying diagram. 

IX CONSUMPTION. 

During the past year the quantity of water supplied to the Met- 
ropolitan District amounted to a daily average of 116,230,700 gal- 
Ions, which was equivalent to 107 gallons for each person in the dis- 
trict supplied. This quantity exceeded by 6,235,900 gallons the 
average daily consumption of the preceding year. About 1,000,000 
gallons of this increase was due to the supply afforded for the first 
time to the district of Hyde Park, but the intensely cold weather 
which prevailed in the first three months of the year would account 
for all of the increase which occurred. In this period, owing to the 
continuous drawing of the water to prevent the freezing of the pipes, 
the consumption reached the amount of 152,294,000 gallons in a 
single day, which was 36,064,000 gallons above the average daily 
consumption for the year. Though this consumption per capita is 
slightly in excess of that of last year, which was 105 gallons, it is 
lower than that of any previous year since 1908. These quantities of 
water furnished to the various cities and towns as measured by the 
Venturi meters are slightly less than the quantities indicated as deliv- 
ered to the District by the computation of the amoimt pumped at the 
several pumping stations and of the amount flowing in the Weston 
Aqueduct, on account of the small amount supplied to the pumping 
stations themselves and outside the District, and that lost by leakage 
from the distributing reservoirs and pipe mains. 



*^ 



COMPARATIVE AMOUNTS OF WATER COLLECTED IN 
IE DIFFERENT YEARS ON THE SUDBURY AND WACHUSETI 
WATERSHEDS PER SQUARE MILE OF WATERSHED 



SUDBURY WATERSHED 
1875 - I9I2 



1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 



WACHUSETT WATERSHED 
1897 - 1912 

1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 

1911 
1912 
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The increase in the average consumption per capita was general 
thronghont the municipalities of the District, there being a slight 
decrease in only 2 of the mnnicipalities, Medford and Lexington, 
while in 5 others the average consumption was the same as in the 
preceding year. The largest increase was in the town of Winthrop, 
the average daily consumption per capita having increased from 66 
gallons in 1911 to 65 gallons in 1912. In Melrose there was an 
increase of 6 gallons ; in SomerviUe, Maiden, Chelsea and Arlington 
there was an increase of 5 gallons, and in Nahant an increase of 4 
gallons. 

The fact that notwithstanding the extraordinary cold weather 
which prevailed in the early part of the year there was but a slight 
increase in the total consumption of the year is owing largely to the 
compliance which has taken place with the provisions of the Meter 
Act of the year 1907. 

As stated in the report last year, the cities of Medford and Melrose 
and the towns of Watertown, Milton, Winthrop, Belmont and 
Swampscott have meters upon all their services. The city of Chel- 
sea has metered 97.69 per cent.j the city of Maiden 96.45 per 
cent, and the town of Arlington 92.97 per cent, of all services. The 
city of Quincy has again been active in the installation of meters 
beyond the requirements of the act, it having increased the percent- 
age of its services equipped with meters from 61.98 per cent, in 1911 
to 74.98 per cent, in 1912. The town of Stoneham has increased its 
percentage of services metered from 55.40 per cent, in 1911 to 73.62 
per cent, in 1912. 

There still, however, continues to be a great waste of water in the 
Metropolitan District, which the increase in use of meters to a certain 
extent checks, but which neither the use of meters nor rigorous in- 
spection prevents. The diagram showing the amount of water drawn 
from the water pipes in the different municipalities between the 
hours of one and four in the morning is again shown. Water is still 
drawn between these hours at the rate of more than 68 gallons per day 
for each inhabitant of the District. The necessary use of water in 
these hours is comparatively small, but the quantity drawn from the 
pipes amounts on the average to 63 per cent, of the total average con- 
stimption for 24 hours. The waste is principally due to defective 
local pipes and bad house plumbing and to the constant flow from the 
faucets in the colder weather ; and it is largely preventable by a more 
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rigorous inspeedoiL on the part of tfae anciiorities of the varioixB mu- 
niripgliripw of tfae District. 

The Board is again obliged to urge upon tfae dtiea and towns in 
tfae Metropolitan District tfae esercise of stricter supervision and in- 
fection^ not onlj in tfae interest of econamj^ but in order that the 
presBit sources of supply may be conserved so that new and extensive 
woriES afaalL not be demanded for vears to come. 

In accordance with certain statutes and arrangsnents which have 
been made, water has been supplied to a limited extent ontaide of the 
Metrop<ditan District. The Westboron^ State Hospital has^ dnring 
the past year, in accordance with die provisi<His of a statute, drawn 
from the open channel of the Wachuaett Aqueduct an average daily 
quantity of 171,445 gallons. The town of Framin^iam has, likewise, 
xmder the provisions of a statute^ drawn from Farm Pond an aver- 
age daily quantity of T8T,9T8 gallons, and directly from the Sud- 
bury Aqueduct 31,694 gallons. The town of Saugus has been supplied 
throu^ the town of Bevere with an average of 1T,500 gallons daily. 
The United States Government, for its use on Peddock's Island, has 
been supplied with a daily average of 113,900 gallons, and the town 
of Wakefield, on account of a temporary emergency at the begin- 
ning of the year was during a period of 24 days supplied with a total 
of 13,327,000 gallons. The sums charged for the water thus supplied 
have amounted to $6,606.67. , 

X RECOMMENDATIONS FOR LEGISLATION. 

The Board in its preliminary report to the L^islature has not 
asked for the issue of any additional loans either for the Metropoli- 
tan Water Works or for the N'orth or South Metropolitan Sewerage 
Works. The loans already authorized seem suflScient for the comple- 
tion of such works as have been authorized and are in progress. The 
Board has, howerer, asked for authority to construct during the com- 
ing year a short additional branch sewer for the North Metropolitan 
Sewerage District through a part of the city of Somerville in order 
properly to dispose of the increased sewage coming from the city of 
Medford. Thig request is stated as follows : — 

This relief is urgently called for by the latter city. The proposed new 
sewer will be 12 inches in diameter and will ran parallel with the existing 
branch sewer throngh Boston Arenne for a distance of about 600 feet. The 
estimated cost of the new sewer is less than $3,000. There is a sufficient 
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amount remaining in the North Metropolitan Sewerage Loan Fund to con- 
struct the sewer, so that it will not be necessary to call for the issue of addi- 
tional bonds for the North Metropolitan System. 

The question has arisen several times in the past as to the advisa- 
bility of increasing the amount which should be allowed to a city 
or town which furnishes a part of its water supply from its own 
works. The Board has considered that the time had arrived when 
some legislation should be adopted and accordingly has made the 
following recommendation : — 

In considering the admission of other municipalities into the Metropolitan 
Water District the question has at different times in the past arisen whether, 
under proper circumstances, the sum which should be allowed cities and towns 
admitted into the District for furnishing water of proper quality from their 
own local sources should be increased. It is greatly for the advantage of the 
District and the Commonwealth that all the present satisfactory sources of 
water supply should be conserved and that these sources of supply should be 
made use of to a reasonable extent. 

It would seem that when a municipality is admitted into the Metropolitan 
Water District, an inducement should, if practicable, be presented by which 
the city or town should continue to use its satisfactory sources of supply, 
provided that the terms for their use should be fair and equitable as they 
would affect the other municipalities in the District. 

The Metropolitan Works have been built of much greater size and at a 
much greater cost than would otherwise have been the case, in order that an 
ample supply of water shall be assured even at times of extreme drought 
and in every exigency which can be anticipated, and the works must be main- 
tained in readiness at all times to furnish the maximum quantity of water 
required to supply the whole district dependent upon them. If a city or 
town, upon coming into the District, proposes to take its water supply from 
its own sources so far as its works can furnish water, and to look to the Met- 
ropolitan Works to be helped out in periods of drought and when its own 
works prove inadequate to meet its requirements, the price of $12 per million 
gallons, now fixed by the statute, to be allowed for water furnished from 
local sources is quite large enough. The city or town would take and use the 
water only at times when its cost is the greatest to the District and avoid 
using it when the District has water in plenty to afford and perhaps going 
to waste. 

If, however, a municipality will upon being admitted into the District agree 
to furnish from its own sources a constant, fixed quantity of water of proper 
quality for a term of years, it is the opinion of the Board that it will be for 
the interest of the District that a larger sum than $12 per million gallons 
shall be allowed on account of the water so furnished. 

It is difficult to determine the sum which should be fairly allo^^d «^^jcv. 
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under the conditions named. The value to the District of water so furnished 
from local sources would probably vary according to the circumstances in 
each case and be largely dependent upon the manner in which the water would 
be supplied. For instance, if a municipality were to supply water for its 
low service and to call upon the Metropolitan Works for its high service,, 
the amount to be allowed would be decidedly less than if the city or town 
should supply its high service from its own sources leaving the low service 
to be supplied from Metropolitan sources. 

The sum properly to be allowed would so depend on different conditions in 
each municipality that it does not seem practicable to name a certain fixed 
sum for allowance in every case. 

It has seemed to the Board that inasmuch as the Metropolitan Water Act 
provides that any city or town within the ten-mile limit of the State House 
shall be admitted into the Metropolitan Water District upon the payment 
of such money as the Board shall determine, it would be wise to provide 
further that the Board may, within certain fixed limits, determine a sum 
per million gallons which shall be allowed to any such city or town on its 
admission, or to any city or town now belonging to the District, for such 
constant, fixed quantities of water as shall be furnished toward its supply 
from its own sources. 

The Board, therefore, recommended to the Legislature for its con- 
sideration the passage of an act substantially as follows : — 

Any city or town bdonging to the Metropolitan Water District, established 
under the provisions of chapter 488 of the Acts of the year 1895, which is 
assessed upon its total valuation, or which shall be admitted to the District 
under said chapter or any subsequent act of the General Court, and which 
shall agree with the Metropolitan Water and Sewerage Board to furnish 
from its own works a constant, fixed quantity of water of proper quality for 
a term of five or more years, as a part of its own water supply, such quantity 
to be not greater than the safe capacity of its sources in a dry year as deter- 
mined by said Board, shall be allowed and credited in its apportionment with 
such sum for each million gallons furnished in accordance with the agreement 
so made, as shall be determined in each year by the said Board and certified 
by it to the Treasurer of the Commonwealth, provided, however, that such 
sum shall not be less than twenty-four doUars i>er million gallons and shall 
not exceed the average cost to the Metropolitan Water District of water fur- 
nished from the said Metropolitan Water Supply during the year preceding 
that in which the assessment is made. 

The Board considered it desirable to call attention in its prelimi- 
nary report to two improvements connected with the harbor of Bos- 
ton which had been authorized by the United States Congress. To 
carry out these improvements required, in the one case, a change 
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in the Metropolitan water mains crossing Chelsea Creek, and, in the 
other case, a change in the North Metropolitan sewer crossing Maiden 
River. The statement of the Board is as follows : — 

During the past year the United States Congress has made appropriations 
for the performance by the Grovemment of works of improvement connected 
with Boston Harbor, but requiring as conditions precedent to entering upon 
the works changes in the Metropolitan water pipes and sewers. Both of these 
matters would seem to call for l^islation on the part of the Commonwealth 
by the present G^eral Court. 

The sum of $85,000 was appropriated by Congress for ^'improving the 
harbor at Boston, by dredging the channel of Chelsea creek ^ in accordance 
with the report of the Chief of Engineers and upon the conditions therdn 
set forth. The report called for dredging the creek between East Boston 
and Chelsea so far as necessary to secure a channel depth of 25 feet and width 
of 150 feet, " conditioned, however, upon the lowering, without expense to the 
United States, of the 24-inch water main of the Metropolitan Water System, 
which crosses this stream about 800 feet above the Meridian Street bridge.'' 

The recommendation for this improvonent is made by the United States 
Engineering Department ^'in view of the large present commerce existing, 
in spite of many drawbacks, and of the great prospective increase of com- 
merce " if such a channel be provided, and also in view of the general move- 
ment of the Commonwealth and of private owners in developing the ecnnmer- 
cial facilities of the harbor. 

In order that the dredging may be carried to the required depth, it will be 
necessary to lower not only the 24-inch Metropolitan water main crossing the 
creek, which was laid in the year 1900 imder the supervision and approval of 
the United States Grovemment in place of a main previously laid by the city 
of Boston, but also a second 24-inch Me^opolitan main laid many years ago 
by the diy . 

The lowering of these mains to the depth of 2 or 3 feet tor a length of 150 
feet in the middle of the channel, in literal compliance with the conditions to 
be fulfilled before the work can begin, would be at comparatively little ex- 
I>en8e, involving the expenditure of $5,000 or $6,000; but the actual distance 
between the pier head lines established on the East Boston and Chelsea ddes 
of the creek is at the point of crossing about 400 feet. In order that the im- 
provement may be made practically available, so that vessels may go up and 
down and be taken up to the piers and wharves on either side; as necessary 
for the deriving of any local advantage from the improvement, the mains will 
have to be lowered for the entire width of 400 feet. 

To make the improvement of practical benefit would, therefore, as it ap- 
pears, require the sinking of shafts one each side of the creek and the eon- 
stmetum of a tunnel under the bed for the carrying of the water mains. 
The estimated expense of this work is $75,000. 

Inasnmeh as the mains were originally laid in accordance with the require- 
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mtntM, and the present changes are called far in the general scheme for the 
eommercial development of the port, th»e seems to be no reason why the 
Metropolitan District should be call^ upon to defray the expense. 

A conference has been had with the Directors of the Port of Boston and it 
was understood that they will reconunend to the (General Court the necessaiy 
legislation to provide for the lowering of the pipes as suggested, with the 
expectation that the necessary work will be performed under the direetion 
of the Board but the expense will be met as the general charge of the Com- 
monwealth. 

The other appropriation of Congress was of the sum of $80,000 for im- 
proving Maiden River in accordance with the report of the United States 
Engineers and subject to the conditions set forth therein. 

One of the conditions precedent to the work is the lowering by the State 
of the Metropolitan sewer siphon now carried under the river. The dreum- 
stances attending this improvement are similar to those set forth in relation 
to the Chdsea Creek improvement. 

It is proposed to dredge a channel in the middle of the river to a common 
depth of 6 feet at mean low water for a width of 100 feet. The entire dis- 
tance between the lines of the dikes, which it is assumed will be erected and 
which will be the limit of private ownership on each side, will be, at the point 
of crossing, about 575 feet, and to make abutting lands available for the 
purposes for which the improvement is desired would require the lowering 
of the siphon for the entire width. 

Here also in barely complying with the conditions, temporary work mi^t 
be performed which in a short period would have to be replaced and ex- 
tended at great additional expense. 

The sewer crossing under the river at this x>oint between the cities of 
Medford and Everett is by a masonry siphon. The cost of the work which 
would be required on account of the €k>vemment dredging for the width of 
100 feet is estimated at $45,000, but to meet the purposes for which the 
improvement is demanded and to lower the masonry siphon for the entire 
width between the dikes the estimate is $90,000. 

Other conditions imposed by Congress precedent to the undertaking of the 
work are that the riparian owners shall permit the dumping of material on 
their lands and shall execute releases to the area outside of the dike lines, 
and that the State shall pledge itself to maintain a new chaonel depth. 

The improvement is recommended in the United States Engineers' Report 
upon the ground that it would " result in a large increase in commerce and 
would encourage the occupation of the adjoining land for manufacturing 
purposes." 

As the lowering of the siphon is also called for, not on account of any 
question arising in regard to the Metropolitan Sewerage System, but for 
general commercial and manufacturing development, the expense attending 
it should not be imposed upon the North Metropolitan Sewerage District. 

It is understood that the Directors of the Port will in this case also recom- 
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mend the passage of the necessary legislation, the work to be performed by 
the Board but the expense of the work to be borne as the general charge of 
the Commonwealth. 

XI. FUTURE WORK. 

The maintenance and operation of the works for the water supply 
and its distribution to the cities and towns of the Metropolitan Water 
District will require under the estimates made for the current year 
tlie sum of $447,000. This sum is an increase of $21,000 over the 
estimate of last year, but a considerable portion of the increase will 
be offset by increased returns to the Commonwealth from the opera- 
tions of the Board. The estimates submitted for the current year 
include the amounts required for the operation of the Wachusett 
power plant and for expenses to be incurred for the cutting of chest- 
nut wood on account of the chestnut bark disease, but an increase is 
anticipated in the income from the operation of the Wachusett power 
plant, and a considerable further sum on account of chestnut wood 
and lumber which wiU be sold. The larger part, however, of the 
estimated increase is made in order to meet an expected increase 
required in the rate of wages of employes in the pimiping stations, 
on the reservoirs, aqueducts and pipe lines and other operations of 
the Board. 

The Board has asked authority to expend for the maintenance and 
operation of the Sewerage Works during the current year $170,600 
for the North Metropolitan District and $109,460 for the South 
Metropolitan District. These sums are respectively $10,100 and 
$1,910 larger than the appropriations of last year. Though the 
steady increase from year to year in the amount of sewage to be dis- 
posed of requires a corresponding increase in quantities of coal and 
other supplies, the Sewerage estimates have also been more espe- 
cially increased in order to meet an expected advance which will be 
required in the wages of pumping station and other employes. 

It is expected that the Board will be able, by reason of the special 
sums which have been included in the maintenance appropriations 
of the last two years for the protection and improvement of the 
water supply, both in the Cochituate and Wachusett watersheds and 
along the Cochituate and Sudbury aqueducts, to enter upon eflScient 
measures in pursuance of these purposes and that much work will 
be done in the coming year towards carrying out the projected im- 
provements. 
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The larger work of new construction authorized by past legislation 
which will be carried on during the coming year is the laying of the 
new Mystic sewer in the Mystic valley from the city of Wobum 
through the town of Winchester and into the city of Medford, and 
the extension of the East Boston pumping station and installation of 
new screening machinery there, for which additional loans were pro- 
vided to the amount of $378^000. Both these works will be vigor- 
ously prosecuted. It is also expected that the Board will be author- 
ized to construct a short branch sewer in the city of Somerville for 
the relief of the city of Medford. 

If the Legislature makes provision, as is anticipated, for carrying 
out the improvements authorized by the United States Congress for 
the development of the port of Boston by widening and deepening 
the channels of Chelsea Creek and Maiden River, a considerable 
amount of construction work will be called for on the part of both the 
Water and Sewer departments. 

Several cities and towns, some within and others without the limits 
laid down for the Metropolitan Water District, have been discussing 
the advisability of applying for admission into the District. Should 
one or more of the municipalities already eligible apply for admis- 
sion, or should legislation be passed by which other mimicipalities 
should be received into the District, further new construction would 
be called for in order to make the necessary connections which 
would be required. 

The detailed reports of the Chief Engineer of the Water Works 
and of the Engineer of the Sewerage Works, with various tables and 
statistics are herewith presented. 

Respectfully submitted, 

HENRY H. SPRAGUE, 
HENRY P. WALCOTT, 
JAMES A. BAILEY, Jr., 

Metropolitan Water and Sewerage Board. 
Boston, February 26, 1913. 
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REPORT OF CHIEF ENGINEER OF WATER WORKS. 



To the Metropolitan Water and Sewerage Board. 

Gextlemen : — The following is a report of the work done under 
the chai^ of the Chief Engineer of the Metropolitan Water Works 
for the year ending December 31, 1912. 

General Statement. 

The Chief Engineer has charge of the design and construction of 
all new works, and of the maintenance and operation of all the works 
controlled by the Metropolitan Water and Sewerage Board for sup- 
plying water to the eighteen municipalities which have received their 
supply from the Metropolitan Works. 

Oboaiozatiox. 
The Chief Engineer has had the following assistants : — 



William R Fobs, . 
Elliot R. B. Allardice. 
ChaikB £. Haberstrc^ 
Samuel K Kilbun, . 

Arthur R O^NcQ, . 

Alfred O. Doane. 

Clifford FosB, . 
Benjamin F. ELaneox. 
James W. Killanu . 

\inniam R Whittaker, 
ArOmr W. Walker, 
CharicB R LiveiiuoFB. 
l^niliam W. Loefce. . 



Assistant to Chief Engineer. 

Superintendent, Waehnsett DepartmenL 

Superintendent, Sudbury Department. 

Saperintendent, Pipe Lines and Reservoirs, 
Distribution Department. 

Saperintendent, Pumping Stations, Distribu- 
tion Department. 

Division Engineer, speeiallv in eharge of en- 
gineering work at pumping stations. 

Assistant Engineer. 

Assistant in ehai^ of Drafting Department. 

Assistant Engineer, in charge of tests of eoal 
and oiL 

Office AssiBtant. 

Biologist, resigned September 24. 

Biologist, from S^ytember 24. 

Sanitary Inspector. 



At the b^inning of the year the engineering force, including those 
engaged upon both the construction and maintenance of the works, 
numbered 46, and at the end of the vear 42. The average force 
was constituted as follows: — 
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Chief Engineer, 1 

Department Superintendents, 4 

Division Engineers, 2 

AMDStant Engineers, 6 

Assistant Engineer and Sanitary Inspector, 1 

Draftsmen, 3 

Instrumentmen, ........... 6 

Rodmen, •.••......... 3 

In8X)ector, 1 

Office Assistant, 1 

Biologists, 2 

Sanitary Inspectors, 2 

Stenographers and Clerks, 10 

Photographer, 1 

Messengers, 3 



46 

There has been a maintenance force, exclusive of the engineers 
above mentioned, averaging 236, employed in the operation of the 
several pimiping stations and in connection with the maintenance 
of the reservoirs, aqueducts and pipe lines, and in doing minor con- 
struction work. 

The number of men employed in the maintenance force of the 
several departments has been as follows : — 



Waohuaett Department, 

Sudbury DejMutment, 

Distribution Department, pipe lines and reservoirs, 
Distribution Department, pumping service. 



End of Year. 



47 
44 
68 
60 



219 



46 
44 

71 
54 



215 



Average. 



52 
51 
76 
57 



236 



In addition to the men employed in the regular maintenance force, 
a force averaging 43 men was employed from March 11 to September 
14, under the supervision of Charles A. Haskin, in constructing an 
extension of the tunnel under Mystic River at Chelsea North Bridge, 
between Charlestown and Chelsea. 

In addition to the men employed directly by the Board, a force 
averaging 10 men was employed from April 15 to the end of the 
year by the contractor for the Hyde Park Pumping Station. 
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CONSTRUCTION. 

Hyde Pabk Pumping Station. 

The land necessary for this station was acquired and the con- 
struction of the foundation for the building, chimney and engines 
commenced in 1911, the work being done by day-labor, under the 
supervision of the engineering department. Work was suspended 
for the winter on January 15, 1912, and was resumed on March 19. 
This force constructed the concrete foundation walls for the building, 
coal pocket, engines and boilers, the concrete floors in the coal pocket, 
boiler room and engine room basement, and laid all piping for water 
connections with the pumps and for drains in connection with the 
building and machinery. 

A contract for constructing the superstructure of the pumping sta- 
tion was made with the A. Vamerin Company on March 28, 1912. 
The laying of the granite base was begun on May 20 and brick lay- 
ing was commenced on May 24. In consequence of trouble experi- 
enced in obtaining terra cotta material of suitable color for the trim- 
ming of the building it T^as decided to use granite instead of terra 
cotta. This change delayed the construction of the outside walls in 
readiness to receive the roof until September 6. On October 7 the 
roof over both engine and boiler rooms was covered with roofing felt 
but not slated. The slating and copper work were completed on 
December 7, and at the close of the year work under this contract 
was finished with the exception of a small amount of painting and 
plumbing. 

The building includes an engine room 60 feet long x 43 feet wide 
X 21.4 feet high from the fioor to the roof plates, and a boiler room 38 
feet long x 40 feet wide x 18.3 feet high from the fioor to the roof 
plates^ each surmounted by a hip roof supported by steel trusses and 
covered by hard pine sheathing and black slate. Tinder the engine 
room there is a basement 7.5 feet high and at the rear of the boiler 
room an underground coal pocket 39.5 feet long x 32 feet wide x 9 
feet high, covered by a concrete roof, over which are carried the rail- 
road side track and driveway. There are 16 openings in this roof, 
through which coal may be unloaded from cars or teams. 
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The external walls of the building are of red faced brick with 
trimmings of Deer Isle granite. The interior faces of the walls of 
both engine and boiler rooms are of red pressed brick, those used 
for the lower 5 feet in the engine room having an enameled surface. 
The surface of the engine room floor, which is planned to be of red 
tile, has not yet been laid. All other floors are of concrete with a 
granolithic surface. The brick chinmey is located at the rear of the 
building, north of the boiler room. The portion of the chimney above 
the concrete foundation was built for the A. Varnerin Company by 
W. W. Kellogg & Company of New York. It is 75 feet high and 8 
feet in exterior diameter at the base, diminishing to 5 feet at a point 
6 feet below the top, and is surmounted by a cast-iron cap. The flue 
is 2.5 feet in diameter. The chimney is protected from lightning by a 
%-inch copper rod connected with a 30-inch x 60-inch x Ms-inch 
copper plate buried in moist earth. A side track has been built, con- 
nected with the New York, New Haven & Hartford Railroad, to 
provide for the convenient delivery of coal and other supplies. 

A contract for building and installing two pumping engines at this 
station was made on September 18, 1911, with the Laidlaw-Dunn- 
Gordon Company of Cincinnati. The engines were received at the 
station on October 1, and their erection has been in progress since 
October 20. It is expected that they will be placed in service within 
a few weeks. They are of the horizontal cross-compound, condens- 
ing, fly-wheel type, each having a capacity of 3,000,000 United 
States gallons in 24 hours when operated at a piston speed of 200 
feet per minute against a head of 140 feet, and are guaranteed to 
perform a duty of 115,000,000 foot pounds when operated under 
these conditions. Steam for operating the engines Is to be furnished 
by two externally fired, horizontal return tubular boilers, designed 
by the department force and built by the Robb Engineering Com- 
pany, Ltd., of South Framingham. The brick boiler settings were 
constructed by the Walter H. Preble Company at a cost of $850. 
The grates were furnished by the New England Roller Grate Com- 
pany for $177.50. The steam and water piping connected with the 
engines and boilers has been erected by the regular maintenance 
force connected with the pumping stations. The floor of the coal 
pocket is about 4 feet below that of the boiler room and a hydraulic 
elevator has been provided for raising the coal to the level of the 
boiler room floor. This elevator has been furnished and installed 
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by the F. S. Payne Company of Cambridge, at a cost of $490. It 
has an iron platform 5 feet square, mounted directly on the top of a 
plunger 7^ inches in diameter. The platform is fitted with a cir- 
cular turntable 4 feet 3 inches in diameter for convenience in hand- 
ling the coal charging car. 

The building is to be lighted by means of a 4^-inch x 5-inch ver- 
tical, automatic, self-oiling engine, built by the Troy Engineering 
Company, connected by a belt with a 3 k. w. direct current generator 
built by the General Electric Company. Electrically operated gages 
have been installed at the station for indicating and recording the 
elevation of the water in the Bellevue and Hyde Park standpipes, 
also Venturi meters for measuring the water pimiped as well as that 
supplied to the Hyde Park district. 

The total amount expended on account of the extension of the 
works to Hyde Park, including the cost of the pumping station, was, 
on January 1, 1913, $163,985.51, which may be subdivided as 
follows : — 

Expenditures for Works for Supplying Hyde Park and the Southern Extra 

High Service District to December 31, 1912. 
Pipe Lines: — 

Section 39, $52,526 39 

Section 40, 30,699 12 

Section 41, 16,788 23 

$100,013 74 

Pumping Stetion : — 

Land, $7,032 78 

Grading and fencing, 4,016 06 

Side track, 2,449 43 

Building, including coal pocket, concrete 

foundations and chimney, . . . 28,633 02 

Boilers, 3,297 52 

Engines, 5,247 66 

Piping, heating, etc, 1,745 93 

Suction and force main connections, . . 678 86 

Bkigineering and prdiminary, . . 10,870 51 
Total amount expended on account of 
pumping station to December 31, 

1912, 63,971 77 

Total expenditures, $163,985 51. 
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\9hui ^ v<^ 4qo« but not pud for, $17^^19 06 

V^hm ^ «t(^ iMed <w |»pe iuies but ii>ot 

i^iupAiM, W3 11 

$1S,252 19 



VaIim of work doo« to December 31, 1912, . . . $182,237 70 
YMl^mfiUui (umi of work neeenMiry to eomplete extoisioii of 

woriw; — 
Pip« LiiMW, Metiim 30, reUjring 150 feet, . $950 00 

l^owpiwg BtftiUm^ 5,600 00 

6,550 00 



$188,787 70 



Amount ipproprUted for work, $212,000 00 

l^lJMPINa EWOINJB FOB SOUTHEEN HiGH SeBVIOE DiSTBIOT. 

Tha 40,000,000-gallon engine furnished by the Holly Manufac- 
turing tJomp«ny was placed in service at the Chestnut Hill Pumping 
Station early In 1011. Preliminary tests indicated that the satis- 
fl^otory operation of the engine at full speed was impaired by re- 
atrloted watt^r pawagea entering and passing through the pumps. The 
operatlai\ of the pump was improved by enlarging the passages 
through the pump well and through the valves of the pump, and a 
uew aet of rubber valvea was installed. These changes improved the 
duty uf the engine aa well as its smoothness of operation. The offi- 
cial teat ixf the ei\giue Nvaa made on October 16 and 17, 1912, with 
the reauU that the eoutraot requirements were sli^tly exceeded, the 
e^\gu\e deYt^^v^^>^^Jt a duty of 17^.066.000 foot pounds per 1,000 
)H>\ux^U of dry ate^uu uaed^ The following is a detailed description of 
the e^\^iue a>^d of the o^B^ial te^^t. whic^ was made under ^ immedi- 
ate a\k{H^:rvUioJ» of WilUam E. Foe* and Alfred O* Doane, division 
e«g[i^M?^if^ r^^>r<?«»i^ti^ thi* departmient. and E. G. HxII^ Assistant 
OKief E^a^iuiew of the Holly Manufactunng: Company- 

P^wriftifm of Sn^me^ 

'Khf^ ^mg,i^ waft d!wig?»d a»jd built by ^ Hol^r itannfeetnring 
Compaiiy o£ tt^ffalo. ^<^w Y^rtu W3»fer a contract s^oed September 
:Jt IWd^ aini waa tir^jt op^rat^ <>«. Xarcfit JT. t9tt. It » of tie 
vtjrcical, t^i^e^ t^\paiwiott» cra»k and ^-whsrf typ^v wtti&L three sni^e 
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acting outside packed plungers, and occupies a space about 40 feet 
long X 20 feet wide x 50 feet high, and when operated at a speed 
of 24 revolutions per minute the plunger speed is 240 feet per 
minute and the plunger displacement capacity is 40,020,000 gallons 
per day. 

The pimips are of the double flow type and are located entirely 
below the engine room floor, in a space about 18 feet in height. The 
three cast-iron pump chambers are located along the longitudinal 
centre line of the engine and rest upon and are bolted to the concrete 
foundation. Cylindrical cast-iron valve chambers containing the suc- 
tion and discharge valve decks are located on either side of each 
pump chamber in a line at right angles to the length of the engine. 
These castings also rest upon and are bolted to the concrete founda- 
tion and support the discharge air chamber castings, which are bolted 
to them. 

The suction valve deck is located about 6 feet below the level of 
the water in the pump well. The three valve chambers on each side 
of the engine are connected below the suction valve decks by cast-iron 
suction pipes 37 inches in diameter, which also extend around the 
high-pressure end of the engine, and joining form a loop on which 
the suction air chamber is supported. 

At the other end of the engine the suction pipes connect with the 
condenser, from, which a single suction pipe 54 inches in diameter 
extends into the pimip well and terminates with a ^ turn having a 
bell mouth. 

The three valve chambers on each side of the engine are also con- 
nected above the discharge valve deck by means of cast-iron discharge 
pipes 36 inches in diameter. These discharge pipes extend from the 
high pressure end of the engine through the foundation wall, the 
easterly pipe connecting with a 30-inch, and the westerly with a 36- 
inch, force main just outside of the pumping station. The discharge 
air chambers are connected by cast-iron equalizer pipes 6 inches in 
diameter. 

There are 155 valves on each of the twelve valve decks, 59 of which 
are mounted on the horizontal portion of the valve deck which forms 
part of the valve chamber casting, and 96 on the central cast steel 
cage which is bolted to the horizontal portion of the valve deck. 

The valves are of medium rubber % of an inch thick, 4^ inches 
in diameter, with a composition disc of the same diameter wvd ^fc»<svs^u 
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% (ft no m^'h tliidk, between the epring and the top of the valve. 
Pfi/vinum i$ made so that the valve can open about 1 inch, and an 
itfmt^inti t/t Vto of an inch gives a waterway area equal to the area 
ihf'/ii^i thi^ yulvHs The valve seats are of bronze, with a free water- 
way a ma of 8«24 square inches in each. The total waterway area 
fhrotJf(h thi^ suction and through the discharge valves in each pump 
\n 172 ]mr PA^tit of the area of the plunger. Air vent pipes connect- 
UiH with the discharge air chambers and provided with check valves 
Hfi* I'orincjcted U) the U)p of each of the discharge valve cages. 

Tli« thr(3C heavy cast-iron bed plates which carry the main shaft 
Jotirnals are supported by the pump discharge air chambers. Each 
of ihc*«fj bed plates carries two cast-iron A frames and these six 
fpiimon support the three steam cylinders, also two galleries which 
pfr)vicl() ncnoss to various parts of the engine. 

T\u} three steam cylinders are located directly over the plungers, 
ilticl ottch piston is rigidly connected to the plunger below by naeans 
of a single piston rod, forged steel cross-head and four tie rods, so 
that th« engine is direct acting. There are two fly wheels which are 
attAch<t)d to the crank shaft, one on each side of the intermediate bed 
p)at«. 1lie cylinders are steam jacketed. 

T\\t^ steam inlet and exhaust valves for the high-pressure and 
iutv^rmediate^pudssure cylinders and the inlet valves for the low- 
prt>s*\^r« cylinder are of the Corliss type, and are located in the 
<\yHnd«^r heiids« There are two exhaust valves of the poppet type 
in i^^cK low'pwkssure cylinder head« All steam valves are operated 
from a lay »hafl which is driven by two connecting rods attached 
h^ th^ crank shaft 

TW cutoff on {hc^ high-pressure cylinder is adjustable by hand 
ami is a)^ controlled fc^y an automatic centrifugal governor pro- 
x^\1<hI wil)\ a «afef;y device for stopping the engine in case the load is 
a^hJtloftly rr?*tH>x^^ On the intermediate and low-pressure cylinders 
iJw^ cwr»<rfF is #(ij\istahle hy hand^ 

t^fxviy nh^ tTial tJie copper coils w^re rewioved by tlie builders from 
lW f>K\N r^ceix^^rs >K^i<4i are located oine on each side of tfe intenne- 
1^iat^^^w«W5^re <5rlii^der> 

l^T^ivig t)ie fria) $<N4iya ^a-as ^olix^e^red to ^ ki^iprestsue jadoet 
iV^Nm tW ¥aai«i t#eam p$|ie at ^ itaanie prestsmre as tlie steam at the 
^Mv^V Talxyv, FWum ^ h^^^^t^NK^s^inTe j^x*^ cwdet it passed 
t^iT^)^ a iy^)ativ^ xrah^ ^v^ ty^dificed tiie i^iestsme to j&0«t S3 
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pounds per square inch, into the intermediate-pressure jacket. The 
outlet of the intermediate-pressure jacket was trapped to the low- 
pressure jacket, which was also supplied with steam from the first 
receiver drain at a reduced pressure. From the low-pressure jacket 
outlet the condensed steam was piped to a weighing tank. The con- 
densed steam from the second receiver drain was piped to another 
weighing tank. 

The entire quantity of water pumped by the engine passed through 
the surface condenser which, as built, contained 1,600 square feet of 
cooling surface. Of this the builder removed 382 square feet before 
the test in order to provide a larger area for the flow of water to the 
pumps, leaving 1,218 feet of cooling surface in use during the test- 

An exhaust heater containing about 300 square feet of heating 
surface is located on top of the condenser. The boiler feed pump is 
attached to the main engine and operated from the low-pressure pump 
crosshead. The feed water is taken from the suction pipe near the 
condenser and is forced through the heater and an economizer located 
in the boiler room to the boilers. An air pump and an air compressor 
are attached to the main engine and are also operated from the low- 
pressure pump crosshead. 

A Richardson automatic cylinder oil pump is attached to the en- 
gine and operated mechanically from the high-pressure exhaust wrist 
plate. 

Description of Boilers. 

The steam for operating the engine was furnished by two 110-inch 
vertical fire tube boilers 34 feet 4 inches in height, including fur- 
naces and ash pit, designed by F. W. Dean, M.E., and constructed 
by the Eobb-Mumf ord Boiler Company at South Framingfaam, Mass. 

An economizer having about 1,800 square feet of heating surface, 
built and erected by the B. F. Sturtevant Company of Boston, Mass., 
is located in the flue between the boilers and the brick chinmev. 

Dimensions of the principal parts of the en^ne and boilers, and 
other detailed information, are given in the tables herewith. 

Engine Contract Requirements. 

The engine contract provided that the engine should have a capacr- 
ity of 40,000,000 United States gallons in 24 hours, when operated 
at a plunger speed of not over 250 feet per minute against a head of 
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\&f f^Mf^ a«ti providfld a. perndtT-ot I. por-ecBtL. o£: tiB> <30!iiii»esr ]3Eii» 
f^yr* e«Mb: 1 p)>r oeot. losi of aetnuc is: tke- ponqni: im ojumi of S pis 
dpftfii^ (it t\s^ pttno^jenr diBfitaeisuiBiL^ 

^m f*mitni«t ai«» pzovrded that' tke- efi^nm- sfaDBidL jwirtunn & 
rtotv of iT^OOO^iXX) foot poondflu pimujgg dap iaeflUMal InBS^ :^ 
<^^Hi^ r.OM pfMinda of ^!oniiiierdail7^ drr- affiaiiL (^ lad 

pkWfMg pff^tmfmir pftr ^quarfr inck at tW rbrottfcfr valre^ nsei hy t&e 
(mf^tm, 9ffttsiaL (xmaama^ \em tbaxr L5 pi^* qobI^ at HwirninffiF wster 
ti^ hMr ^99fMMteii^ rnfznmesinllr (irr: and dar tfai^ esignne ^mnicl he 
ftpfmUJoA (^mdamimiy for sl period of: ±ir faDViK a^ its rated esgaedrr 
^H^iMT ^ timd bead oif 130 to 135 £eet: 

Th^ (vmtTMt pnmikd finr a boKOE^ af tfaft rate a£ #nKI &r ^kIi 
min{«m fb^ pfmnAt of wrnrk done in. eanaesKt a£ tfas < wH i ,raiTi JuLyy . smd 
fWr a p^naitf ar the cate^ of ^^d[>0 finr eaek miTliiin fosfe ^mmfe c^ 
rv^tVTM^ 'i^l^ tiiifycrfiiRniid. and "fpr the sejeetiaiL a£ tfa& wigynif i£ tike 
<im;f $^imld fidl bdbr 160,000.000 &«t ponndK. 

JCetikad cf Canduetmff TriaL 

All ^^Yki4^tiif$d i^tisimt fmxzL tim IcrsF-pzsBninff GyHnfiEegr was dxadhaz^ed 
hy f^ fiii^ {>nmp into a wr uug l i t iroir tsrikj iram. wfaicfii it was ^nwn 
iiMVv ^ <^^fim4 wmvoj^ imiL tank; and afier bemg wi^g&ed was dia- 
(«hf^^ KAf6 t^ boiler &ed soetion tank. Tbe eomisaaed steam 
f K/vniV f}^ fir^ n^neivet sad ihe jsek^as was piped to a reeenring tank, 
h6^ #)^-K^ if Wdil irxwn iato t&e wfffgftfng tank and afiarar wei^bing 
#^ M^f^tfffi^ t6 W^ai6^ SiadLsr srrsngBnatis wgx mad& for con- 
^^ff^ W/fl^hfrftg Mxi diiqpcaaig esf tibe ctrndsffied steam from tiie 

^h^ tM}4^rM^ il^«fa fnmt the separator ai^ £nom a ali^t leakage 
Hff thf piffUjftt HflrttMhtff h()fxe$ was conTeyed to iron pails, weig^ied and 

1fi ffti t^Him th^ pipm tfarongb wliieh tiie condensed steam was con- 
^^^^^ ^<rfitflJtf^t H (sooVitig coil immersed in cold water, to prevent 
J^rM hy m^fl|[rorffltJ<yfi ffom the receiving and weig^iing tanks. Before 
flt^ ipMi flll (Hriiiimsiimn ffom the engine piping to waste were discon- 
ff^^f^^1 ftfi^l plugged, flfid the boiler feed pmnp snction pipe was dis- 
e»Hfifihf<f*ir1 fwm tbft (^otidrmner, to prevent any possible leakage at 
fti^HN imtfif^i Tlii< Wmv-offs from the boilers were disconnected and 
^hmtt\ Witll ttlfttik flttt1(jr»«. All Vfllvos on the branch connections from 
flih nfMMfji \mU\ WPfp t'lnnpd tight and the pressure maintained equal 
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on both sides. All oonnections from the boiler feed pipe to other 
engines and boilers were disconnected and blank flanged. 

The loss of water from the boiler circulation, due to wasting the 
condensed steam from the jackets, receivers and separator, was re- 
plenished by weighed quantities of make-up water delivered to the 
boiler feed suction tank as required. The supply pipe to the boilers 
was provided with a relief valve, the discharge from which was re- 
turned to the suction tank. 

The elevation of tJie water in the pump well was determined by 
means of a float gage, and the water in the force main by a carefully 
graduated mercury gage connected with both of the discharge mains 
just beyond the engine. These gages were read at five-minute in- 
tervals. 

During the trial the gates on the two discharge mains were ad- 
justed so that the pressure was equal on both mains, and the head 
pumped against was maintained substantially constant at the eleva- 
tion^tS^ by the contract specifications. 

In connection with the adjustment of the mercury columns, the 
ratio of the weight of the water to the weight of the mercury was 
determined by careful experiments with a water column about 50 feet 
in height, the results agreeing within Hoo of 1 per cent, of the stand- 
ard weights for pure water and pure mercury at the observed tem- 
peratures. A test of the mercury gage scale showed it reading .003 
of a foot high, but as this was considerably less than the error of 
observation no correction was made to the observed heights. 

Vacuum pressure was determined by means of a U tube mercury 
gage graduated on both columns. All other pressures were deter- 
mined by means of pressure gages which were tested with a gravity 
oil tester just before the trial and corrected for water column so as 
to give correct readings as observed. All of these pressures were 
observed at fifteen-minute intervals. 

The thermometers used were of reliable make and after the test 
were all compared with accurate thermometers used in our labora- 
tory. The thermometers used to determine the temperature of the 
steam at the boilers and at the throttle valve were carefully compared 
before the test, and the thermometer used at the boiler has been tested 
by the United States Bureau of Standards since the duty trial was 
made. All temperature observations were made at thirty-minute 
intervals, with the exception of the temperature of the ^^tet ^ ^^ 
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eeanomizer ixxlec an*i outlet &mi rite iae sas is dhe economizer inlet 
mud in the o&bnni^T bevvjzui xhe titze* wUek w«e ofaecrrcd at fifteen- 
minute iiLterTmI&. 

Calortm^^cer cetfC» of the :$€eiini ir cbe thrv^tde^ made with a throt- 
tling oalortmfeCer. ^>wifd tjiac die iceoni was :$iiperheated. The ob- 
^nred pre!$»are» an*! 6*mpeRiinires oi nbe steam gcven in the taUes 
herewith aLso shA>w several liesj^ree^ oi: sizperheaiL. 

AH 9cah» utsed for wettfhintf: waoer or eoal wese iKSted and sealed 
b 5 the CitT Sealer ^^£ Wettthts and ICeosazes jizst be£oie &e triaL 

Xew pomp Talved had been, installed a Jsw wedts bdSore the trial 
and an esaminadon made afiaer the nzataJLiCiuiL of tihe new Taires was 
completed ^wed qi> peceepcible leakaK under the working pseasine. 

Indicatur diatp^ams were ciken. eTer^^ hour &Qm. all t^ steam cjSat- 
dec^ axid the pompik JLH tjie :$ceam. tmfioea&irs were dectrieall^ con- 
nected in $Qe&L a maimer thac all the vfiaecams wexe tahsxt aisniha- 
neoQsIjr^ The pmnp tndxcati^rs wece operated mdependeKtlj. The 
tndicacor <prm«» wece caremlbr tested ac «veraL poiste after the 
trial and the averaw tenoitK ot the taesQ^ were need nr eakwIatzBg the 
htfne pmver. The wacer level ta the beilecs was read £rooa grad- 
nat^ ;iealee ;iCtached to the water ^c{aaK& 

The plant wai^ operated vrontrmxoi&sty qo. the renlar iW J Like for 
:ieveral da^ Eie&re db^ oe^ and wa^ operated aic rafied eapaatr 
Qor ab«?at one htfor betSoce the trial wai^ beCTL. and Ae eondhioa of 
the ttree tmder the heilees at the bm^trntuup ami ami of the trial was 
j^ near*^ ;ti]t&e ae v^niid be vMecmmed bj d^ ooaKvars. 

Flue «K analy^K wece made imrtmt a oerczint of the aeac widi a 
pec^iie 0^sa( apparant& 

The vMal mse^ wae teem: the ^stpj^iX of SomnmL iseaL ni Ae eoal 
piieaet whiea wae betmc m«ed Skt :a^ :»N?tiar operacbiL of tihe sta- 
ttmu but attespeetedl^ gianr mtnrh: rsr^imfiie r^m: vtonser whndh fonned 
o^nnr :;he j^race^ ami ;isiKe«ikQtGed mere rK^nem; <.»BaBQHE: of tihe fins 



anaopsb^ ot the :iam:pie of s^ail :asi9d vOirmar the wk shoved 

-i^r itr vamc;ftciied a jtceer ^leceettcaiei^ ^f <m]7ttmr ihm ^ "soaZ&r fwud 

■■» ^ ^. ^ « 

in. "iii^ v!v^ ami *h.(3^ ^ beae«e^ V W :ae ^aoee ^f & jow^ cmI datr 
icvamed^ ^^ ono^ siteiadv becoi^ tetsQCL]i;KS' -eece jMttiMd r?9fla a 12-howr 

It w;bs :i!i!t isiasdbve xr maae ^aetc ^neneoxeoKiiB^ ^f :te «aanc3t«' «f 
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the diflchai^ bjr means of a pitometer but on account of unfavorable 
conditions the measurements were unsatisfactory and no deter- 
mination of the slip of the pumps was made. As the leakage past 
the plunger was very small^ and the valves new, it is not believed 
that the slip exceeded the requirements of the specification. 



Principal Diwuensions of Engime. 

1. Diameter of higfa-pressare cylinder (inches), 

2. Diam^ier of intermediate-pressare cylinder (inches), 

3. Diamet^ of low-pressure cylinder (inches), 
4^ Diameter of pistim rod (inches), 

5. Diameter of plnngers (inches) 

6. Stroke of piston and plnngeis, engine ronning (feet), 

7. Displacement of three plungers per revolution (cubic feet) 

8. Displaeonent of three plungers per revolution (gaUons), 

9. Diameter of fly wheels (feet), 

10. Weight of each fly wheel (pounds), .... 

11. Speed of engine for a discharge of 40,000,000 gallons per 

day, plunger displaconent baas (revolutions per min- 
ute), 

12. Plunger speed for a discharge of 40,000,000 gallons per 

day, plunger displacement basis (feet per minute), . 



32 

60 

90 

7.5 

43.5 

5 

154.8 

1A58 

IS 

62,000 



23.988 
239.88 



Principal Dimensions of Boiler Plant. 

13. Diameter of each boiler (inches), 109.875 

14. Over all length of each boiler (feet), 24J2 

15. Number of tubes in eaeh boiler, 484 

16. Diameter of tubes (inches), 2 

17. Length of tubes between tube sheets (feet), .... 14.86 

18. Water heating surface of each boiler as used during the 

trial (square feet), 2,704J.O 

19. Superheating surface of eaeh boiler as used during the trial 

(square feet), 933.57 

20. Total heating surface of each boiler as used during the trial 

(square feet), 3,637.67 

2L Area through tubes (square feet), 8.38 

22. Grate area of each boiler (square feet), .... 53.86 

23. Ratio of water heating surface to grate area, . . . 50.21 to 1 

24. Hei^t of brick chimney above grate (feet), . . . 125 

25. Inside diameter of brick chimney (feet), .... 4.5 
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Average PreBmret, 

20. Bteajzi at txalers (poonds per iqnire indi), 

27. Steam at tibrotUe ralre (pounds per aqnare ixicb), 

28. Steam in &rat reeeiver (poonds per aqnare inch), 

29. Vaeuum in aeeond nearer (inehea of meremy), 

30. Vaeaum in eondenaer (incliea of meremy), 

31. Absolute preeaore in eondenaer (pounds per square inch), 

32. Atmoapherie preaaore (indies of merenry at 32^ Fakrm 

heit), 

33. Atnsoapberie presaure (poonda per square incli), 

34. ESjevation of water in foree main (feet), . 

35. Elievation of water in pump wdl (feet), . 

36. Head pumped against (feet), .... 

37. Draft in furuaee of Boiler No. 15 (inches of water), 

38. Draft in fumaee of Boiler No. 16 (inches of water). 



Average Temperatures. 

39. Steam at boilera (degrees Fahrenheit), .... 

40. Steam entering high-pressure cylinder (degrees Fahren- 

hi»it), • 

41. Steam at first receiver drain (degrees Fahrenheit), . 

42. Steam at second receiver drain (degrees Fahrenheit), 

43. Steam at low-pressure jacket drain (degrees Fahrenheit), 

44. Exhaust steam from low-pressure cylinder (degrees Fahren- 

heit), 

45. Water at feed-water heater inlet (degrees Fahrenheit), 

46. Water at feed-water heater outlet (degrees Fahrenheit), 

47. Circulating water entering condenser (degrees Fahrenheit), 

48. Circulating water leavmg condenser (degrees Fahrenheit), 
40, Water in boiler-feed suction tank (degrees Fahrenheit), . 
60. Water in boiler-feed make-up tank (degrees Fahrenheit), 

51, Water entering economizer (degrees Fahrenheit), 

52, Water leaving eeonomiaer (degrees Fahrenheit), 

53, Air in engine room at floor (degrees Fahrenheit), . 

54, Air in engine room at gallery (degrees Fahrenheit), 

55, Air in boiler room at floor (degrees Fahrenheit), 

56, Air outaide pumping station (degrees Fahrenheit), . 

57, Flue gaa entering economizer (degrees Fahrenheit), . 

58, Flue gas in chimney beyond flue (degrees Fahrenheit), 

Useful Work done by Engine, 
50, Total revolutions, 

60, Average revolutions per minute, 

61, Water pumped per revolution, plunger displacement basis 

at 62.38 pounds per cubic foot (pounds), 



152J 

15L0 

26.5 

7.9 

28.3 

0.9 

30.06 

14.76 

264.84 

132.75 

132.09 

0.5 



396 

382 
249 
193 
207 

103 
62 
96 
55 
58 
61 
58 
96 

144 
74 
83 
82 
46 

366 

255 



34,786 
24J6 

9,656.54 
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62. Total water pumped for 24 hours, plunger displacement 

basis (gallons), 40,282,000 

63. Useful work, plunger displacement basis (million foot 

pounds), 44,370.5 

64. Plunger leakage (gallons), 6,154 

65. Plunger leakage (pounds), 51,324 

Steam used by Engine. 

66. Steam from cylinders (pounds), 216,633 

67. Steam from jackets and first receiver ( pounds) > . . 26,406 

68. Steam from second receiver (pounds), .... 10,351 

69. Steam from leak at high-pressure piston stufi&ng box 

(pounds), 60 

70. Total steam used by engine, 15° superheat at throttle 

(pounds), 253,450 

71. Average steam per indicated horse power per hour 

(pounds), 10.19 

72. Average steam per delivered horse power per hour 

(pounds), 11.31 

73. Proportion of total steam from jackets and receivers. Item 

67 plus Item 68 divided by Item 70 (per cent.), . . 14.50 



Steam Balance. 

74. Total water fed to boilers (pounds), 

75. Add for boiler level low at end of test (pounds), 

76. Total water evaporated (pounds), 

77. Water from separator (pounds), 

78. Steam blown through calorimeter (pounds), 

79. Total steam accounted for. Item 70 plus Item 77 plus Item 

78 (pounds), 

80. Steam unaccounted for. Item 76 minus Item 79 (pounds), . 

81. Steam unaccounted for, average per hour (pounds), . 



255,533 
244 

255,777 
488 
215 

254,153 

1,624 

67.7 



Coal Data. 

82. Moisture in coal as used (per cent, of weight), . 

83. Calorific value per pound of dry coal (British thermal 

units), 

84. Volatile matter in dry coal (per cent, of weight), 

85. Sulphur in dry coal (per cent, of weight), 

86. Ash in dry coal (per cent, of weight), 

87. Total moist coal used (pounds), . 

88. Total dry coal used (pounds), . 

89. Ashes, 7.5 per cent, of dry coal (pounds), 

90. Total combustible (pounds), 



2.52 

14,843 

18.35 

2.05 

5.97 

30,521 

29,752 

2,230 

27,522 
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Rate of Combustion amd Evaporation. 

9L Dry eoal burned per square foot of grate sorfaee per hour 

(pounds), 11.51 

92. Combustible burned per square foot of grate surface per 

hour (pounds), 10.65 

93. Water evaporated per pound of dry eoal, aetnal, including 

eeonomizer (pounds), 8.60 

94. Water evaporated ]>er pound of combustible, actual, in- 

duding eeonomizer (pounds), 9.29 

95. Equivalent water evaporated per pound of dry coal, frran 

and at 212^ Fahraiheit, including econcmiizer (pounds), 1018 

96. Equivalent water evaporated per pound of dry coal, from 

and at 212^ Fahrenheit, excluding economizer (pounds), 9.76 

97. Equivalent water evaporated per pound of combustible, 

from and at 212^ Fahrenheit, including economizer 

(pounds), 11.11 

98. Equivalent water evaporated per pound of combustible, 

from and at 212° Fahrenheit, excluding economizer 

(pounds), 10.55 



Heat Data. 

99. Heat equivalent of total combustible, Item 90 multiplied 

by 15,785 (British thermal units), ..'... 434,434,770 

100. Heat imparted to steam in boilers and feed water in econ- 

omizer (British thermal units), 293,820,673 

101. Heat consumed by engine (British thermal units),* . . 285,255^77 

102. Heat consumed per indicated horse power per hour (British 

thermal units), 11,469 

103. Heat consumed per delivered horse power per hour (British 

thermal units), 12,729 



Horse Power Data. 

104. Average indicated horse power, high-pressure cylinder, . 390.41 

105. Average indicated horse power, intermediate-pressure cyl- 

inder, 326.76 

106. Average indicated horse power, low-pressure cylinder, . 319.16 

107. Total indicated horse power, 1,036.33 

108. Average delivered horse power, 933.72 

109. Average friction of engine (per cent.), .... 9.90 

* A. S. M. E. Engine Ck>de. 1902. 
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Duties. 

110. Duty per 1,000 pounds dry steam, contract basis, Item 63 

multiplied by 1,000 divided by Item 70 (foot pounds), . 175,066,000 

111. Duty per 1,000,000 British thermal units, Item 63 multi- 

pUed by 1,000,000 divided by Item 101 (foot pounds),' . 155,547,000 

112. Duty per 100 pounds of dry coal. Item 63 multiplied by 100 

divided by Item 88 (foot pounds), 149^35,000 

Efficiencies, 

113. Efficiency of boilers and economizer, based on combustible, 

Item 100 divided by Item 99 (per cent.),* . . . 67.63 

114. Thermal efficiency of engine, indicated horse power basis 

(per cent.), . . 22.20 

115. Thermal efficiency of engine, delivered horse power basis 

(per cent.), 20.01 



The cost of installing this engine, including boilers and connec- 
tions with water mains, to December 31, 1912, was $148,265.44, as 
follows : — 

Machinery. 

Engine No. 12, contract price including unpaid 

balance of $1,769, $99,769 00 

Hydraulic valves, pipes and special castings, . 3,515 54 
Labor and supplies for engine foundation and 

miscellaneous work, 9,586 01 

Total for engine, $112,870 55 

Boilers Nos. 15 and 16, contract price, . . $10,448 00 

Erecting boilers, 600 00 

Fuel economizer, 1,740 00 

Smoke flues, 536 00 

Grates, 437 75 

Non-conducting covering for boilers, steam 

pipes and flues, 739 00 

Steam pipes, 447 00 

Railings and galleries, 553 48 

Valves and special castings, .... 37T. 96 
Labor and supplies for boiler foundations and 

miscellaneous work, 3,138 38 

Total for boilers, 19,011 57 

Engineering for engine and boilers, 5,468 00 



Total for machinery, $137,350 12 

« A. S. M. E. Engine Code, 1902. « A. S. M. E. BoUer Ck>de, V^"Wi» 
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Ccmnectioms with Ejosting Wmter Mi 

and tiItcb^ . $Sy924 45 

LahofTf sipi^ies and nDanUimeoas work, . 3,9i4 04 

FngriiMfTingy 1,046 83 

Total for cooneetian^ ....*. $10^15 32 

Total for maefaioery and eomieetioii% .... $148,265 44 

Amoont appropriated for work, $150,000 00 



MiSCEIXAXEOirB. 

A Hersey detector meter, type F.M., size 4 inches x 2 inches, was 
installed on July 21 on Bayine Boad, in Stoneham, for the purpose 
of measuring the water supplied to the New England Sanitarium 
and to a few houses in the immediate Ticinity. 



MAINTENANCE. 

TLaihtfall Ain> Yield. 

The rainfall on the Wachusett watershed during the year 1912 was 
40.19 inches, and on the Sudbury watershed 40.72 inches. These 
amounts, although greater than the corresponding figures for the 
previous year, are still below the average of past years, and the 
year 1912 was the sixth consecutive year on the Wachusett water- 
shed and the ninth on the Sudbury watershed when the rainfall was 
below the average. The distribution of the rainfall was more favor- 
able for its collection in the storage reservoirs than during the three 
years just preceding. 

Storage Resebvoies. 

On January 1, 1912, the storage reservoirs contained 59,980,- 
000,000 gallons, which is about two-thirds of their capacity when 
full. On February 20 the reservoirs contained 59,064,200,000 gal- 
lons, which was the smallest amount during the year. There was a 
continuous and rapid gain in storage after March 12 until the middle 
of May, when all of the reservoirs were full. After June 7 there 
was a monthly loss in storage of about 3,000,000,000 gallons until 
the 2 2d of October. The loss was less rapid during the remainder 
of the year, owing to an increased rainfall, and during the last four 
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days of the year there was a gain of 700,000,000 gallons, the amount 
stored on January 1, 1913 being 64,220,100,000 gallons. 

The following table gives the quantity of water stored in the 
storage reservoirs at the beginning of each month : — 



Date. 



In 
Wachnaett 
Reservoir 
(Gallons). 



\ 



In Sudbury 

Reservoir and 

Fruningham 

Beservoir 

No. 3 
(Gallons). 



In AH Other 

Storaee 
Reservoirs 
(Gallons). • 



Total 
(Gallons). 



1. 
Febmazy 1, 

IfaitKhl. 
Aprfll. 

June 1, 
Julyl, 
AusQBt I> 
Depwenioer i« 
October 1, . 
Movember I* 
Deeembcr l* 

1, . 



1912. 



43,910.000.000 
49.759.100,000 
49.315.900.000 
58.623.300.000 
64.456.600.000 
65.359.a00.000 
64,174.600.000 
60.016,200.000 
58.016.500.000 
56.920.000/nO 
53.188.800.000 
51.326,200,000 

50.652.300.000 



6.960,900.000 
5.913.600.000 
6.648,400,000 
6,247.500.000 
7.025.900.000 
8.502.200.000 
7,493,300,000 
8,273.300.000 
7,341,400.000 
6.591.400,000 
6,758.100.000 
6.565.900.000 

6.903.800,000 



4.069.100.000 
4,961.900,000 
5355.500,000 
6,996,900,000 
7,302,900.000 
7,361.700,000 
7.141,500,000 
7,073.300,000 
6,747.700,000 
6,314,900,000 
6.176,300,000 
6,250,200,000 

6,664,100,000 



59,960.000,000 
60.634.600.000 
61.819.800.000 
71,867,700/100 
78.785,400.000 
81,223,100.000 
78,809.400.000 
75.362.800,000 
72,106,600,000 
68,826,300,000 
66,123,200/)00 
64,142.300,000 

64,220,100,000 



Wachusett Reservoir. — At the beginning of the year the water in 
this reservoir was at elevation 382.30, or 12.7 feet below high-water 
mark. The reservoir rose about 0.75 of a foot during January, but 
fell one foot during the first three weeks of February and reac^hed 
the lowest point of the year, ' 381.94, on February 21. After this 
date there was a slow rise in the elevation of the surface until March 
12, after which the rise was continuous and rapid until April 23, 
when the elevation of the surface was 394.56 or 0.44 of a foot below 
full-reservoir level. After April 23 the reservoir rose slowly and 
on May 17, when it was at elevation 395.29, water was allowed to 
waste at the waste-weir. During the period from May 17 to June 
22, 1,741,300,000 gallons were wasted over the waste-weir into the 
river, the greater portion of which was wasted during the month of 
May. The reservoir reached its greatest elevation, 395.36, on May 
22. After June 22 the reservoir surface fell steadily about 2 feet 
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per muomuiA) nsnutmll g&k Idnmeir pan; <?f E>ii;tg]i£i^« joufl «a& JmnuMry 1, 1913, 
tlic wain<»r ^mnrhiffft was ?^;^79'^ rnr IlLil &tft tehpnr lui^k-valer mark. 

JktddittkoiaD i^p'pmi^ ^f H&e- 9o£L izi)ift£e- nseeaBEnr Inr earing of the 
dfto»f«9u esiffif&vj Ij &)sa[^ wix^ns- a^ttdorgnw. was dtsnie ^^fcr an area of 6.19 
ame«. texnanKiiinir <?*v«r i. Isnsriii of ifcbe^adi 4 raiiUeff €Rf shoie. in widths 
rarpuijp finoiflsn o* nto* 2^ fe«lL SEnee- 19#(9>, wiDem tdnis i^senroir was first 
filled^ nbtt aetKm cf cSDe* wzw? Itaff camaeii a iceedenee of the shore 
line, cspeeialQlT at p&inis wloeze tBoe^ Iwi&is w€!ie high and steep or 
composed €d Teir fine maneiri^ Tbi^ actum Inas been greatest at 
Greenhal^ Poont^ Sawxeir's ItSh IShsSs and Scar Hill Bluff in 
Boylstan, and at Pine HiS in WesI: B&Tbtom. THien the reservoir 
was ccmstmeted the soil was n^affiOfined to a hoirizontal distance of 50 
feet berond hig^water mark. Imt the earing shores hare made neces- 
sarr the additional strippiEg whieli has been doue from Tear to year, 
and the area of the resennoir at deTatioai 395 has been increased by 
14.79 acres. Daring the past jear an area of 6.19 acres was stripped 
at a cost of $4,916.73^ which included the cost of remoYing from the 
shores tree stomps^ rools^ logs and misedlaneons debris brought 
into the resenroir bj flood waters in the spring or unearthed by 
wave action. Wave acticm cm the shores at South Bay, where the 
public street follows close to the reservoir^ made necessary the repair 
and reinforcement of the paying and riprap for a distance of 850 
feet^ in order to protect the roadway embankments from erosion. 
The cost of this work was $328. 

The action of frost, ice and water on the concrete crest of the small 
dam on the Quinepoxet Biver at the head of the Wachusett Beser- 
voir, caused a partial disintegration of Ibe surface of the crest. A 
short section of the crest has been experimentally repaired by cut- 
ting out the old concrete to a depth of about 2 inches and refilling 
the space with a mixture of 2 to 1 cement mortar attached to the old 
masonry by means of iron bolts and wire netting. 

About 1,360 cubic yards of soil have been removed from the reser- 
voir bottom, in the vicinity of the Oakdale depot of the Boston & 
Maine Bailroad, where the original stripping was not thoroughly 
done. The material removed has been deposited on the immediate 
ihore of the reservoir and the slope of the fill where exposed to the 
water faced with boulders and cobbles to protect it from wave action. 
About 1,000 cubic yards of soil remain to be removed before the 
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work will be completed. The work done dnring the past year 
cost $780. 

Six hundred and eighty-eight feet of wire fencing and 350 feet of 
stone wall were rebuilt on property lines between land of Henry E. 
Townsend and the Commonwealth, and 1,54^5 feet of 4-strand plain 
wire fencing was erected on property line between land of the Com- 
monwealth and Botti Brothers. 

The grass growing on 399 acres of the marginal lands and on the 
North and South dikes was sold at public auction for $4,720. This 
was $2,039 in excess of the amount received in any previous year 
and was largely due to a heavy growth on land of the Board with a 
general shortage of the grass crop. 

Seven hundred and thirty-two cubic yards of sludge collected from 
the settling tanks at the Clinton sewage filtration area were spread 
on 21 acres of grass land on the rear slope of the Xorth Dike at a 
cost of $907.37. 

Brush and weeds have been cut, raked and burned along all high- 
ways fronting the property of the Board, along the sides of the 
brooks leading directly into the reservoir, and from the face and 
riprap berm of the Xorth and South dikes. The work extended 
over 23^ miles and cost $1,013.52. 

Wachusett Dam and Grounds, — This structure with the adjacent 
buildings and grounds are now in good condition. During October 
and November repairs were made to the roof of the lower gate-cham- 
ber or power station, and to the surface of the top of the dam where 
it forms the roof of the upper gate-chamber and bastion chamber. 
The tile roof of the power house has leaked since the building was con- 
structed, due to the fact that the roof for several feet above the eaves 
had very little pitch, and snow and ice, which lodged under the tiles 
and melted, ran into and inside the walls of the building. The repairs 
were made by removing the tiles for a width of 6 feet, placing a false 
roof so as to give additional pitch to the lower portion of the roof, 
which was then covered with one-ply rubber roofing paper and the 
tiles replaced. In order to prevent rainwater from entering the 
joints in the granite cornice a strip of 16-ounce copper was attached 
to the upper member of the cornice and extended about 12 inches on 
to the roof. The copper and tiling work were done by the W. P. 
Leavitt Sons Company for $1,100, and the carpentry work and re- 
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pointing of cement joints bj the r^olar employes of the department, 
at a cost of $99.63. 

Repairs hare been made to the top of the dam bj cutting out the 
asphaltom from the joints in the granolithic surface over the gate 
and bastion chambers to a depth of abont 2 inches, and calking the 
joints with oakum and filling the upper half inch of the joint with 
hot pitch* The entire granolithic surface forming the roof of the 
upper gate-chamber was then painted with from two to five coats of 
Minwax, the number of coats being dependent upon the porosity of 
the concrete. The cost of this work was $184.71, and thus far there 
haT6 been no signs of leakage. 

The joints in the parapet walls connected with the dam, in the 
steps, landings and retaining walls on the grounds, which had been 
forced open by the action of frost during the past six years, have 
been repaired by grouting, repointing or relaying as the case de- 
manded. Hue cracks at the joints in the ashlar masonry on the up- 
stream face of the dam, between elevations 384 and 400, have been 
painted with a wash of Portland cement. This work was done during 
the coldest period of the winter when the contraction of the masonry 
was greatest. 

Sudbury Reservoir. • — At the beginning of the year this reservoir 
was 2.03 feet below the elevation of the stone crest of the overflow. 
Until May 1 the reservoir was kept between elevations 253 and 257 
and after that date the reservoir was filled, reaching elevation 260 — 
high-water mark — on May 13, and remaining above the elevation of 
the stone crest until June 30. During the last four months of the 
year the water surface stood from 2 to 3 feet below the stone crest 
During this period the muddy deposit, as well as the growth of water 
grasses and roots, which had accumulated at points where the several 
brooks enter the reservoir were removed. Advantage was also taken 
of the low stage of the water to clean the swimming pool used by 
the inhabitants of Southborough. At the Sudbury Dam some of 
the horizontal joints in the stone coping at the overflow have been 
repointed and a small quantity of concrete placed at the foot of the 
overflow covering the surface of the ledge which was disintegrating. 
A portion of the roadway leading to the dam has been resurfaced 
with gravel; chemical fertilizer and loam have been applied to the 
embankment of the dam, and the necessary care given to the buildings 
and grounds to keep them in good condition. 
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Framingham Reservoir, Xo. 1. — Dnring the months of March 
and April this reservoir was lowered for the purpose of repairing 
a leak from one of the 48-inch pipe lines which are used for con- 
veying water from Framingham Reservoir No. 3 to the gate^jhamber 
at Dam Xo. 1. A careful examination of the pipe line disclosed 31 
leaky joints which were uncovered and lecalked. Twelve of these 
joints were between Dam Xo. 3 and Worcester Street, a distance of 
700 feet, and 18 between Worcester Street and the old bed of Stony 
Brook, a distance of 900 feet Xearly aU of these leaks were found 
to be due to loosening of the lead in the joint on the upper side of 
the pipe, but in a few cases the lead was loose for nearly the entire 
circumference of the pipe. 

No water was drawn from this reservoir for the supply of the 
Metropolitan District Thirty million gallons were drawn on April 
17 and 18 to replenish the supply in Farm Pond. Water was wasted 
from the reservoir in varying quantities during each month, with 
the exception of July, September and October. 

The masonry joints in the chamber in which gate No. 10 is located 
at Dam No. 1, and the joints in the air vent on the old 48-inch pipe 
line connecting Framingham Reservoir No. 3 with the gate-chamber 
at Dam No. 1 have been repointed. At the air vent the stone cap 
was removed, the brick masonry taken down for a depth of 2% feet 
and relaid with Portland cement mortar, the coping reset and a cap 
of reinforced concrete placed over the top of the structure for the 
purpose of preventing disintegration of the masonry in the future. 

Thirteen land boimds, made of reinforced concrete, have been set 
at points where old bounds were missing. 

Framingham Reservoir No. 2, — This reservoir was substantially 
full throughout the year. There was a draft of 10,000,000 gallons 
per day from the reservoir for use in the Metropolitan Water Dis- 
trict from the beginning of the year until March 18, but none after 
that date. Forty-five million seven hundred thousand gallons were 
drawn from the reservoir in April and 117,400,000 gallons in 
October to replenish the supply in Farm Pond. Repairs have been 
made to the fences at several points bordering the reservoir. 

Framingham Reservoir No. 8. — This reservoir, from which the 
greater part of the water used in the Metropolitan District is drawn, 
has been kept about 1 foot below the level of the stone crest of the 
dam throughout the greater part of the year, Watet -^^^ ^^tcks^J^^A. 
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to waste over the stop-planks into Framio^ham Beserroir ISo. 1 for 
a few dajs during the latter part of May and earlj part of June. 

Xegotiations are in progress for the acquisition of additional land 
at several points on the shores of the reservoir^ in order to afford bet- 
ter protection to the purity of the water stored in the reservoir. 

Ashland Beservoir. — At the beginning of the year the water in 
this reservoir was at elevation 208.51, or 15.72 feet below the stone 
crest of the wasteway, but by March 18 it was flowing over tiie crest 
and water was wasted from the reservoir during every month after 
that date with the exception of September. 'So water was drawn 
from the reservoir for the use of the Metropolitan District. The 
keeper's house has been given a coat of paint, and chemical fertilizer 
and loam have been placed on the embankment of the dam. 

Hophinton Reservoir. — On the first day of the year the water in 
this reservoir was 17.34 feet below the stone crest of the wasteway, 
but on March 29 it had risen to the level of the crest, and throughout 
the remainder of the year the reservoir was substantially full. No 
water for the use of the Metropolitan District was drawn from the 
reservoir during the year. The filter-beds below the dam have been 
cleaned and the controlling gates and the grounds about the dam 
maintained in good condition. 

Whitehall Reservoir. — This reservoir has been substantially full 
throughout the year and has not been drawn upon for the supply of 
the Metropolitan District. 

Farm Pond. — No water was drawn from this pond during the 
year for use in the Metropolitan District The town of Framing- 
ham drew 288,400,000 gallons from filter-galleries alongside the 
pond, and 11,600,000 gallons directly from the Sudbury Aqueduct, 
through a pipe connecting the aqueduct with the pump well at the 
pumping station of the town of Framingham. The pond has been 
twice replenished from the Sudbury reservoirs. On April 17 and 
18, 76,700,000 gallons were diverted into the pond from Framing- 
ham Reservoirs Nos. 1 and 2, raising its elevation from 158.15 to 
159.57, and from October 8 to 11, 115,100,000 gallons were diverted 
from Framingham Reservoir No. 2, raising the elevation of the pond 
from 156.98 to 159.09. 

Lake Cochituate. — On January 1 the surface of the lake was 4.15 
feet below high water. The lake was full on March 14 and water 
was wasted during March, April, May and June. Water was drawn 
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from the lake for use in the Metropolitan District during portions 
of February, June. August, September, October and Xovember. the 
aggregate quantity being 1,541.200.000 gallons. At the end of the 
year the surface was 2.31 feet below hi^ water. The work of the 
men employed at this reservoir and on its watershed has been confbied 
to general maintenance. An increased amount of work has been done 
in connection with the destmction of gypsy and brown-tail moths, and 
considerable work has been done in grading and seeding along the 
line of the diversion channel leading from Cochituate village. One 
watchman was employed to patrol the lake and adjoining property of 
the Board from Mav 5 to October 5, and an additional man from 
June 9 to September 21. These men were expected to prevent bath- 
ing and boating and to supervise fishing from the shores of the lake, 
for which permits were given to the inhabitants of Xatick. Two of 
the small cottages on the borders of the lake were burned, leaving 
61 at the close of the Tear. Xo water was drawn from Dudlev Pond 
into the lake. The surface of the pond fluctuated between 1.79 and 
4.15 feet below high water. 

SOTTBCTES FBOM WHICH WaTEK FOB THE SuPPLY OF THE MeTBO- 

FOUTAX District has beex takex. 

An average of 92,126.000 gallons per day was drawn from the 
Wachusett Reservoir through the Wachusett Aqueduct into the Sud- 
bury Keservoir. There has been drawn for use in the Metropolitan 
District the following amounts : — 



From the Sndbnry Reservoir throngfa the Weston Aqaednet. 36.632XNN) 
From Framingliam Reservcnr No. 3 throngfa the Sndbmy Aqae- 

duct, 72ai5>.000 

From Frammgfaam Reservoir Xo. 2 throngfa the Sndbnry Aqne> 

dnct, 2J06,000 

From Lake Coefaitnate throngfa the Coehitnate Aqnednct. . 4:211.000 



115,061.000 



The drainage area of Spot Pond furnished a daily average i\f 
224,000 gallons. 
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Tbe W'cuchu&ett Aqwedwct ^as m use on portiGns of 292 days, but 
as the flcnr of water diroii^ the aqiiediact is lai^j governed by the 
<q>erat3<m of Ihe tuibinee at the pcnner station, in confonnity with 
the reqairen^entB of the Oonneetieiit RiT^o' Transnifision Company, 
the flow was not eontinnoas and the aqnednct was in actoal use 4,638 
bonrs and 10 minntes, eqniTaknt to 193.26 days of 24 hours. The 
total quantity of water drawn from the Wadiusett Reservoir into 
the axpeduet was 33,780,800,000 gallons, of which 26,393,100,000 
gallons were passed throng the turbines for the development of 
power, the ranainder being drawn into the aqueduct during times 
when the demands for electric energy did not require the full quan- 
tity of water neo^»ary for water supply purposes. The masonry 
work at all culverts, manholes and other structures has been re- 
pointed where necessary. The iron pipe-rail fences at the six high- 
way bridges crossing the open channel and at the upper and lower 
dams on the channel, at the Assabet Bridge and at the crosdng of 
Bartlett Street in Xorthborou^ also the ironwork connected with 
the manholes and other structures, have been scraped and painted 
with two coats of Smith's durable metal compound. Xo. 65 Whee- 
lock wire fencing has been erected for a length of 2,615 feet adjacent 
to property of J. J. Connors and F. N. Martin in Iforthborough, for 
the purpose of keeping cattle from the aqueduct land. Along the 
open channel portion of the aqueduct 818 feet of Xo. 65 Wheelock 
fencing and 1,769 feet of Clinton electrically wdded mesh wire 
fencing have been erected to keep cattle in the pastures belonging to 
John Cowem and Newell Bent from access to the opeu channel and 
to ditches leading into the same. For a distance of 2,000 feet be- 
low the terminal chamber the sods and bunch grass have been re- 
moved along both sides of the channel at a cost of about $80. 

The Sudbury Aqueduct was in use during portions of 353 days but 
the flow was interrupted for 400 hours in connection with the work 
of lining with lead the portion of the aqueduct crossing Echo Bridge 
over the Charles River. The average daily quantity carried to Chest- 
nut Hill Reservoir was 74,221,000 gallons. The aqueduct at the 
crossing of the Charles River, for a length of 508.25 feet, between 
stations 681 + 67.55 and 636 + 75.8 has been lined with lead on the 
bottom and on each side to a height of 0.22 of a foot above the spring- 
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ing line of the arch, or 3.4 feet above the invert of the aqueduct. 
The lead weighed 3^^ pounds per square foot and was laid in sheets 
9 feet X 14 feet with a lap of 1 inch and the joints burned together. 
The lead lining is secured to the aqueduct masonry by means of a 
2^-inch X 21^-inch x %-inch steel angle bolted to the sides of the 
aqueduct with %-inch diameter composition bolts set in a mortar of 
beach sand and Portland cement. The joint between the lead lining 
and the aqueduct masonry was made water tight by the use of rubber 
tubing, %-inch inside diameter, placed below the bolts. On the 
invert of the aqtieduct the lead lining was protected with a covering 
of Portland cement concrete 1^ inches in thickness, made with 1 
part Portland cement and 2 parts pea gravel, reinforced with No. 
26 expanded metal and finished with a granolithic surface. Before 
placing the lining the aqueduct was thoroughly cleaned, all visible 
cracks were filled with cement and the top and sides of the aqueduct 
were given a wash of Portland cement. After the lining was in place 
the aqueduct was again cleaned and a cement wash, in which 2 
pounds of Medusa water proofing were mixed with each bag of ce- 
ment, was applied to the arch and to the sides and bottom of the aque- 
duct for 50 feet in each direction beyond the lead lindng. As the 
flow through the aqueduct could not be conveniently shut off for a 
continuous period of more than 140 hours it was necessary to inter- 
rupt the work of lining the aqueduct in order to maintain the supply 
to the Metropolitan District. In addition to the time from 8 p.m. 
August 28 to 4 P.M. August 29, when the flow was stopped for the 
purpose of examining the aqueduct, it was stopped for the purpose 
of placing the lining from 8 p.m. September 17 to 10.30 a.m. Sep- 
tember 19, during which time the cracks were pointed, the plaster- 
ing repaired, the interior washed and cement wash applied ; from 8 
p.m. September 30 to 3 p.m. October 3, while the holes were drilled 
and bolts for holding the angle irons were set ; from 8 p.m. October 
6 to 4 P.M. October 12, while the lining was placed in position and 
a part of the cement floor laid; and from 8 p.m. October 27 to 10.30 
A.M. November 2, when the laying of the floor was completed and 
the wash of cement and Medusa applied. The cost of this work 
was $5,537.70, as follows: — 
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Labor: — 

pTtpanUuj work, cBptjin^ mai M&a^ mpiedntk^ 

senesung aauEd, ctc^ f239 21 

DriDii^ holes for and scttzo^ boClt^ 380 37 

Lead Immersy placing jnd boznin^ tmmgy . -^20 2S 

Mason, c w i rtnirti pg gnunoikbie floor, ... 674 S2 
Labor, assisting lead biim c is amd maa on s and band- 

ling sopplicsy 751 54 

Teaming snppliesy 132 00 

$2p98 22 

Materials: — 

Cement, «160 00 

Sheet lead, spelter, lead wire and oil of ritziol, . 1,965 43 
Angle irms and compoatioii bolts and nuts, . 222 35 

Lumber, .........32 74 

Robber tubing, 213 62 

Expanded metal, 86 40 

MjscellaneoQS supplies, 131 14 

Meals and transportation for laborers, . . 124 80 

2,939 48 

Total, $5,537 70 

Length of aquedaet lined, 508 feet. 

Cost per foot, $10 90 

While the work of lining the aqueduct was in progress, advantage 
was taken of the opportunity afforded by the shutting off of the water 
to repair cracks in the aqueduct masonry at several points. An 
aggregate of 281 feet of cracks were grouted or repointed near Waban 
Bridge, between stations 373+54 and 375+75; of 2,206 feet on 
Hunnewell's embankment, between stations 336+65 and 342+00; 
and of 498 feet on Mahar's embankment, between stations 314+10 
and 316+40, making a total length of 2,985 feet at a cost of $260. 
These cracks varied from %6 of an inch to 1% inches in width. At 
the same time the portion of the aqueduct on Waban Bridge was 
given a wash of Portland cement at a cost of $111. The floor grat- 
ings and other ironwork at the waste-weirs and siphon chambers, the 
iron railing at Echo Bridge and the manhole covers along the aque- 
duct have been painted. 

The Cochiiuate Aqueduct was in use 100 days during the year and 
conveyoi to Chestnut Hill Reservoir for use in the Metropolitan 
District 1,541,200,000 gallons, equivalent to a daily average of 
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4,211,100 gallons. Repairs have been made to structures along the 
line of the aqueduct as follows : Joints in the masonry were repointed 
at Dedman's waste-weir, the east pipe chamber, the arch supporting 
the Cedar Street embankment at Xewton Lower Falls and at the 
Stevens Brook culvert. The ironwork at the waste-weirs and man- 
holes along the aqueduct has been scraped and painted. The portion 
of the aqueduct between the intermediate gate-house at Chestnut 
Hill and Chestnut Hill Pumping Station Xo. 1 was cleaned twice 
during the year. 

The Weston Aqueduct was in use throughout the year, except for 
portions of two days when the flow was stopped to substitute iron 
protecting racks for wooden racks at the entrances to the siphon 
pipes at chambers Xos. 1 and 3. The daily average flow through 
the aqueduct was 36,632,000 gallons, or 6,793,000 gallons more than 
for the previous year. Xo. 65 railroad wire fence was substituted 
for rusted cable wire fence for about 1,700 feet on property lines 
near the west portal of Tunnel Xo. 4. 

Improvement of Sanitary Conditions on Sudbury and Cochituate 

Aqueducts. 

The sanitary conditions along the lines of the Sudbury and Cochit- 
uate aqueducts through the city of Xewton have been improved by 
the construction of sewers which permitted the discontinuance of 
cesspools which were in close proximity to the aqueducts. The total 
length of sewers constructed has been 5,223 feet. Twenty-three 
premises have been connected with sewers and 22 cesspools aban- 
doned. Five premises along the line of the sewers still remain con- 
nected with cesspools. These sewers have been built at the expense 
of the city of Xewton, except for a length of 1,902 feet in Grant 
Avenue and Ward Street, where the cost of the sewer is to be paid 
by the Metropolitan Board, with the understanding that the Board is 
to be reimbursed at such time, not later than January 1, 1932, as 
the sewer shall be used in extending the sewerage system of the city. 

Pumping Stations. 

Sixty-nine per cent, of the water supplied to the Metropolitan 
District has been pumped at the two stations at Chestnut Hill Reser- 
voir, and the remainder has been delivered by gravity* T\^<5i \Ki\a5^ 
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qoantitT pumped at the five sixtiaaa was 33^5.090.000 galloiifi, 
wbidi vu 0.49 per cent, more than in 1911. Tbe cost of openong 
•n the atBtiona waa tl05.03S.22. eqnivalenl to t3.19S per miTlitai 
gaJlonfl pnmped. This waa an increase of $0.2243 above the cost 
io Idll, dne, largely, to an increase in the cost of fad and repairs. 
Coal for Tise at tbe several stations has been pnrchaaed as 
f oIlowB : — 



Doldcntal to stonca of tb« coa]^ 
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BitamiDoiis coal Las beer, purchased nuder eC'i'Tr«cT> Trhich pro- 
vide for a deduction from the eontraci price in ciise the coal con» 
tains less than 14,7CK) British thermal nnits or more than S per cent, 
of ash, and for a bonus for coal containinx: more than 14,500 
British thermal units. The follc»^n«r table shows the results of the 
tests made of the sereral kinds of coal receired. 



Number 
KxxD or CoAX> of fiairmli* 

teAflO. 


British 

Thermal 

Units. 


Perccsita^ 
of Volatile 

Matter. 


Percvntace 

of Ash. , 

i 


Peromtait 


Beaver Run, 2S 


- U,RM 


17.93 


621 


S.14 


Sonxnmn, . 








. ! 42 


14.722 


IS 75 


6.6S ! 


2.70 


Nev River. . 








4 


14.f«6 


1& S7 


4 94 


2M 










6 


15.062 


IS 74 


4.<i0 


s.s: 


GeoigiUB Greek, 








6 


]4.A5» 


19 20 


7.11 ' 


1.7S 


Vulcan, . 








1 "* 

1 t 


14.902 


21 40 


5.7S 1 


2.rR 


Hatris. 








Z 


14.52S 


19 19 


S 22 


S.24 


Sterfinc, . 








2 


15.009 


22.75 


5.S5 j 


S 7> 


Twin Rocks, . 








1 


14.990 


21 22 


5 65 


S 52 


MiDer Vein, 








1 


14.791 


20.06 


6.S4 1 


S 51 



Chestnut Hill Pumping Stations. 

At these stations a daily average of 34:,752,000 gallons was raised 
123.16 feet for the supply of the southern high-service district, and 
a daily average of 45.250,000 gallons was raised 46.04 feet for the 
supply of the low-service districts and for the northern high-service 
district. Statistics relative to the operation of the engines at these 
stations are as follows: — 



PuMPiKc Statiox Xo. 1. 



PxniPiXQ ; 
Statton 
No, 2. ' 



land 2. j ^^' *' 



Engine ' Engine 
No. 4. j No. 12. 



Daily pumping capadtv (gallons). 
Total quantity pumped (million eallons), 
Daily average quantity pumped (gallons). 
Coal used in pumping (pounds), . 
Gallons pumped per pound of coal, 
Average lift (feet), .... 

Cost of pumping: — 

Labor, 

Fuel, 

Repairs, 

Oil, waste and packing, 

Small supplies, 



Totals, 



Ckwt per million gallons pumped, 

Cost per million gallons raisea 1 foot high. 



16,000,0001 

942.55 

2,575,000 

1,381,720 

682.16 

133.96 



12,421 58 

2,893 75 

358 04 

103 31 

98 04 



$5,874 72 

$6.2328 
.0465 



20.000.000 

22.33 

61,000 

21,735 

1,027.38 

118.09 



$53 81 

39 11 

6 10 

1 76 

1 67 



$102 45 

$4.5880 
.0389 



30.000.000 
5,719.05 

15.626.000 

4.034,529 

1,417.53 

120.93 



$7,874 60 

7,941 38 

1,347 27 

334 57 

317 48 



$17,815 30 

$3.1151 
.0258 



Totals. 



40,000.000 
6.035 32 

16,490.000 

4.069,092 

1,483.21 

123.61 



$7,587 60 

7.540 87 

980 69 

235 77 

226 39 



$16,571 32 

$2.7457 
.0223 



106.000,000 

12.719 SA 

34,<53,000 

9.507,076 

1,M7.87 

123.16 



$17,937 59 

18,415 11 

2,693 10 

675 41 

643 58 



$40,303 79 

$3.1734 
.0358 



1 8,000,000 each. 
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Chestnut Hill 
Pumping Station 
No. 2. — Engima 

Nob. 5, 6 and 7. 

Daily pumping capacity each engine (gallons), . . . 35,000,000 

Total quantity punip)ed (gallons), 16^61,430,000 

Daily average quantity pumped (gall(Mis), . . . . 45,250,000 

Total coal used (pounds), 6,220,263 

Gallons pumped per pound of coal, 2,662.50 

Average lift (feet), 46.04 



Cost of pumping : — 
Labor, 

Fuel, .... 
Repairs, 

Oil, waste and packing, 
Small supplies, . 



Total, 



Cost per million gallons pumped, . 

Cost per million gallons raised 1 foot high. 



$21,083 20 

11,056 12 

1,534 81 

273 46 

262 58 

$34,210 17 

2.0657 
.0449 



Spot Pond Pumping Station. 

The following are statistics relating to operations at this sta- 
tion, where water is pumped to the Fells Reservoir for the supply of 
the northern high-service district: — 



Total quantity pumped (gallons), . 

Daily average quantity pumped (gallons). 

Total coal used (pounds), 

Gallons pumped per pound of coal. 

Average lift (feet), .... 

Engine No. 8 operated (hours), 

Engine No. 9 operated (hours), 

Quantity pumped by Engine No. 8 (gallons), 

Quantity pumped by Engine No. 9 (gallons). 



Cost of pumping : — 
Labor, 

Fuel, .... 
Repairs, 

Oil, waste and packing, 
Small supplies, . 



Total for station, 



2,938,920,000 

8,030,000 

2,577,635 

1,140.16 

127.84 

1,254 

2,895 

538,070,000 

2,400,850,000 



$8,937 07 

4,975 61 

1,642 54 

275 61 

211 23 

$16,042 06 



Cost per million gallons pumped, . 
Cost per million gallons raised 1 foot loigli, 



5.4585 
.0427 
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There was an increase of 6.09 per cent, in the quantity pumped, 
and of $2,759.03 in the cost of operating the station. More than 
half of this increase was due to the increased cost of repairs and the 
remainder was divided between the increased cost of labor and fuel. 

On February 23 the upper exhaust valve of the low pressure cylin- 
der of Engine No. 9 became detached from the valve stem and 
dropped into the cylinder, causing the breaking of the valve and 
piston. A new piston and valve were furnished by the Holly Manu- 
facturing Company. The broken parts were removed and the new 
parts put in place by the employes of the station. The total cost of 
these repairs was $698.10. A new double beam platform scale of 
20 tons capacity, designed for weighing coal on auto trucks, has 
been installed. The scale mechanism was furnished by the Howe 
Scale Company. The scale pit was constructed by employes of the 
department. The whole cost of installing the scale was $766.58, 
which includes $300 paid the Howe Scale Company. 

Arlington Pumping Station. 

The following are statistics relating to operations at this sta- 
tion : — 



Total quantity pumped (gallons), . 

Daily average quantity pumped (gallons), 

Total coal used (pounds), 

Gallons pumped per pound of coal, 

Average lift (feet), . 

Engine No. 10 operated (hours). 

Engine No. 11 operated (hours). 

Quantity pumped by Engine No. 10 (gallons). 

Quantity pumped by Engine No. 11 (gallons). 



320,590,000 

876,000 

1,151,740 

278.35 

286.43 

6,985 

303 

310,360,000 

10,230,000 



Cost of pumping: — 

Labor, 

Fuel, 

Bepairs, 

Oil, waste and packing, 

Small supplies, 

Total for station, 

Cost per million gallons pumped, .... 
Cost per million gallons raised 1 foot high, . 



$5,078 84 

2,052 16 

588 05 

74 15 

369 00 

$8,162 20 
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There w&s an Locreflae of ^.17 per cent, in tbe qnantitv pumped 
and of 5.7 per cent, in the amonnt of coal naed. The cost of operating 
the station shows an inereaae of $9S3.^ or 13.T per cent., due to 
increases in the cost of labor and fuel and to the instaUation of a 
lifting plants consisting of a S-kilowatt Stnrterant generator^ and 
a 444*^b X 5-inch TerticaL automatic, self-oiling^ Trov engine. The 
cost of the whole plants including the installation, was $363.46. 



West Bcxbury Pumping Station. 

The following are statistics relating to operations at this sta- 
tion: — 



Total quantity pumped (galloiis)^ . 

Daily aTerage quantity pumped (galloDs), 

Total coal used (pounds), 

CWons pumped per pound of eoal. 

Average lift (feet)^ . • • 

Engine No. 1 operated (hours). 

Engine No. 2 operated (hours). 

Engine No. 3 operated (hours). 

Quantity pumped by Ekigine No. 1 (galloos). 

Quantity pumped by Engine Na 2 (galb»!s). 

Quantity pumped by Engine No. 3 (gallcms). 



Cost of pumping: — 
Labor, 

Fuel, .... 
Repairs, 

Qfl, waste and packing. 
Small supplies, . 



Total for staticm. 



Cost per minion gallons pumped. 

Cost per million gallons raised 1 foot higfa^ 



304^900,000 

833,000 

023A57 

330.28 

131.87 

41 

8^69 

615 

980,000 

270,030,000 

33,890,000 



$3,889 31 

2,240 41 

56 65 

22 11 

51 52 

$6,260 00 

$20.5313 
.1557 



There was an increase of 21.05 per cent, in the quantity pumped 
and of 30 per cent, in the quantity of fuel used. There was an in- 
crease of $855.26, or 15.82 per cent, in the cost of operating the 
station. The pumping which has been done at this station will be 
transferred within a few weeks to the new station in Hyde Park and 
the West Eoxbury station abandoned and the machinery removed. 
The building and land are the property of the city of Boston. 
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Consumption of Watek, 

The daily average quantity of water eonsmned in the eighteen mu- 
nicipaKties supplied from the Metropolitan Works during the year 
1912, as measured by Venturi meters, was 116,230,700 gallons, 
equivalent to 107 gallons per capita in the district supplied. The 
daily average consumption was 6,235,900 gallons more than during 
the previous year. Of this increase about 1,000,000 gallons per day 
was due to the addition of the former town of Hyde Park, with a 
population of 16,260, but the greater part of the increase was caused 
by the use and waste of water during the extremely cold weather in 
January, February and March. 

The daily average consumption of water in each of the cities and 
towns supplied from the Metropolitan Works during the years 1911 
and 1912, as measured by meters, was as follows: — 











Estimated 
Popula- 
tion. ItU. 




DaILT AXMRAQm CoirsuicpTioN. 






1911. 


1912. 






GaUons. 


Qallons 
Capita. 


Qallom. 


Gallons 

per 
Capita. 


Inoreasein 
Gallons. 


B08tOIl« . . . . • 


^ 718,900 


85.571,500 


124 


90,037300 


125 


4,466,000 


Somerville, 








81,080 


5,899.100 


74 


6,427300 


79 


528,400 


Maiden, . 








40340 


l,9n,300 


4S 


2326300 


48 


255,000 


Chelsea, . 








84,730 


2,701,400 


80 


2.935300 


85 


384,100 


Averett, • 








80,110 


2,557300 


73 


2.707300 


75 


150,000 


Qiiincy, . 








34,640 


2,925.400 


87 


3.003,100 


87 


77,700 


Medf end, . 








24.880 


1307,100 


50 


1322.900 


49 


15300 


Melrose, . 








16,350 


1.012300 


63 


1.132,100 


69 


119,600 


Revere, 








10.980 


1.439,400 


75 


1.495.400 


75 


56,000 


Wattftown, 








13.700 


889300 


67 


922.300 


67 


33.100 


ArliBffton, 








12.120 


983.200 


84 


1,075300 


89 


92.300 


Milton, . 








8.300 


317.700 


39 


343,300 


41 


25,600 


^Hnthrop, 








11.050 


597.800 


• 56 


717,400 


65 


119.600 


Stoneham, 








7.600 


573.300 


78 


590,700 


78 


17,400 


Belmont, . 








6,080 


415.500 


71 


434,500 


71 


19,000 


Lexington, 








4.740 


352.900 


77 


356.800 


75 


3,900 


Nahant, . 








2,290 


152.000 


65 


158,800 


69 


6.800 


Swampsoott, 


« 






7.310 


427,700 


59 


443,300 


61 


15,600 


nistriot. 


1,086.690 


109.994.800 


105 


116,230,700 


107 


6,235.900 



looladed in above quantities is 34371,000 gallons supplied to Hyde Park from local sources which weia 
disoontinued February 5. 
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The consumption in the several districts was as follows : 



Feicentr 
mgtoi 
Ukt}. IncreMe. 

Smahtru fcyw Miik« dktriet, cfubfacmc tlw luw wuikx damnt* at 
BoacoB, with the caDenytii^^Q c^ ClMrkiUTvii aod Emc BoKoo. tfJilJOO 4J30JS00 9.31 

Northcra kw i a a ni oe diatrxt. cxcbneaw the lov-eeniee dktriets 
ol aomerriUr. CheiMA. Xakkn. Mccfiavd. EreRtt, Arlii«ioa, 

~ Mjl»»,000 CnjMO- 2.56* 

xnex MMi WfttertovB, 
the hic bMnic e diatneu of Boacon,' aiul pfti uu a of IVimnnt 

IZJMIJOO 24XW.S0O «.50 

iCTvre, Wla- 
thfop, Swu&paeott, Nahant MXkA StODehun, uid the iuBh-flerviee 
dMtrieu of Soaerrille. Chelae^ Mskfen. Mcdted, EToctt and 
EMt Boston 73K.100 440.00 5.97 

Boathem eztn hic b ju iiee district. embrMuc the hicber uu r li ua e 
o€ Hyde ParkTMihoB and West BoEbanr SnjM 147,300 • 21.34 

Northern extra hi ^ ju^i ce dutriet, cmbneinc Lesincton and the 
Uicfaer portions of Arlincton and Beiinont. STSjOOO 40.900 - 4.90 

Totals llfJ».70O ■ 8.2S5.900 ; 5.67 



* Indodes portion of Hyde Buk. 



The daily average and per capita consmnption in each of the mu- 
nicipalities during each month of the year are given in Appendix Xo. 
2, Table Xo. 27. During the extremely cold weather in January, 
February and March a very large quantity of water was used or 
wasted to prevent freezing of service pipes. It is estimated that the 
quantity used for this purpose during the 10-week period from Jan- 
uary 6 to March 16, was 1,106,882,000 gallons, equivalent to 3^024,- 
000 gallons per day for the entire year. 

The red and black lines on the accompanying diagram show graph- 
ically the daily average consumption and the rate of consumption 
between the hours of one and four a.m. during each week of the years 
1911 and 1912. A comparison of these lines shows very clearly the 
great increase both in the daily average and in the rate of consump- 
tion, due to cold weather waste in January, February and March, 
1912, also an increase in consumption during June and July, 1912, 
due to high temperature and low rainfall. 



Metering of Service Pipes. 

The following table gives the statistics relative to the installation 
of water meters. 
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lacludte ' 2,sei services and > 1 .940 meCerB acquiied by the uineiBtion of Hyde Park. 

In all the cities and towns of the Metropolitan Water District, with 
the exception of the town of Revere, the number of services now 
metered is in excess of the requirements of chapter 52 of the Acts of 
1907, which requires at least 5 per cent, of the number not metered 
on December 31, 1907, to be metered each year thereafter. At the 
end of 1912, 51.77 per cent, of all the services in use in the Metro- 
politan District were metered, and 77.50 per cent, of the services in 
the cities and towns outside of Boston. 

Meters have been generally installed throughout the Charlestown 
district of Boston during the past year, and although they have not 
yet been nsed in assessing the water rates, readings of the metere 
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hsv^t }Mff^ fcrxiafaej to the nvter takers, xnd S3 a result the daily 
a-vera^pft crtyiT2iiiC-oTi f.-f the dkirict has heen re^ineed from 7.528,000 
flpallrtiw t'> ^^.^/J/py* gallons. In die Easr Bostaa diamct. where 
nwrt^ra w^r* izj^ied in l&IO. the daily arerafie consumption in 1912 
waA i. Hft.iw iraBona. a rednctioii of 1.756.400 eaQozis in two years, 
f^qnirAi^n: :/> iiy^vX 30 gallons per capita. 



WxTTlt flrFFLITD OuTSTDE TEX MrTROPOUrAX DISTRICT. 

In a^ldition ^> the qnantity supplied to the cities and towns com- 
^riainjflf th^ iI/-tTv>jioIitan Water District. 424r.lS6.10<3 gallons of 
WisUif have been drawn from the Metropolitan Works for supplying 
plik^i^ onfiiid^ the District, as foUo^c^: — 



PtA^.«» iecmxt». 



Total 
> uaiiUlj 



DmZj 



fiUMft Sarftwyy AotMdoet, 

twm TiHm OtJItry ftt Farm Pbod. 



o,74»jan in^MS 



Juravy, 2S tlayB. 



lljOOOfOOO 



njMii Xscli,ndijB, 



t 



l: 



11 



I»,4a0,fl00 I 7 



JvfrB Of IfBaiK'*^ 



13,227.000 

41,098,700 
e.411.400 



31,400 [ Jan. 1 to 23, 

113 JOO 
17,500 



i Amounts 
charced 

for 

Water 

aai>plied. 



$1,883 47 

278 40 

55158 
032 89 

2.821 33 
340 00 



Quality op Water. 

About SO per cent, of the water used in the Metropolitan District 
during the past year was drawn from the Wachnsett Reservoir and 
20 per cent, from the Sndbury and Cochituate sources. The corre- 
aponding proi)ortions in 1911 were 60 and 40 per cent. The use of 
an increased proportion from the Wachusett source has resulted in 
an improvement in the color of the water supplied to the District. 
In other respects the quality of the water has been substantially the 
same as during recent years. 

The number of microscopical organisms present in the water has 
boon above the average but the water supplied to the District has 
not contained objectionable tastes or odors in sufficient degree to 
cause complaint. 
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Weekly izdcrciBOO|pic£i £iia rifi£Seri£l €X£ixiXL£'dciiis hk^^ been msde 
in the lAboraiorT cf xbt Bc«tri. ejiz ehtinictl focfimiiifiiiaris li£Te been 
furnished br the State Eofira of EefciUL There hare been mnae 
2,441 microdoopical find l.S£^> bac;i<eri&l ecEziinstiuns ci the Tr&:eT 
from varions pars of lie vorisu and the pesniis of 4C»S ehemical 
examinations haTe been Htoerred iram ihe State Board of Heahh. 

In the Waehnaert BeBerrcdj. from iddch the ci^eater part of the 
supply was dra-wn. there -were an June 25, 150 Tmi3 of Uro^lena. 
causing a disrinctbr oDt c»doT viieh lasted only one "weeL On Sep- 
tember 17, 165 mdis of Dinobrron and 40 miits of STniira were 
present in the surfaoe sample, and the grc-vih of jDinc»bryon incneJisied 
from week to we^ readiina: a maidmnm of 740 imits on October 15, 
causing a faintly fishy odor. This oi^ganism ec»ntinned in the reser- 
Toir the remainder of ihe year, but in sach small nnmbers that the 
taste and odor of the water were not aSected, 

The Sndbnry Eeserroir was free from objectionable organisms 
nntil April, whsi AsterioneDa appeared, bnt not in snjBSeient nxon- 
bers to cause any taste or odor. During lEay a growth of Uroglena 
appeared, reaching a maximmn of SSO imils on May 21, which caused 
a deddedlv oilv odor, but lasted oeIt two weeks. This was foDowed 
by a growth of Dinobryon which continued throndi the month of 
Jmie^ and during Angost, September and October there was a growth 
of Chlamydomonas. Xone of th^e growths caused any trouble. 

FramiTighani Beserroir Xo. 3 was generally free from objection- 
able organisms throu^iout the year, althou^ the organisms present 
in the Sudburv Eeservoir were also found in this reservoir in small 
numbers. 

Whitehall Beserroir contained growths of Dinobryon and Uroglena 
in January and March, which gave the water a disagreeable odor for 
short periods, but no water was drawn from this source. 

During the year the Ashland and Hopkinton reservoirs were 
free from any growths of organisms in sufficient quantities to CAUse 
objectionable taste or odor. 

The water in Framingham Reservoir Xo. 2 was free from objec- 
tionable taste or odor until the last of October, when a growth of 
Dinobryon appeared in the water at the upper end of the reservoir 
and gave it a decidedly fishy odor. This growth continued through 
Xovember but did not reach the reservoir outlet. 

Aphanizomenon was present in large numbers in tho water of 
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watchmen being employed to patrol the grounds during the bathing 
and camping season. 

At the Wachnsett Reservoir one man was arrested for violation of 
the fishing permit and was fined $10. Three men were arrested for 
hunting on the marginal lands about the Wachnsett Reservoir, and 
each was fined $20. 

In the Sudbury Department four yoimg men were prosecuted for 
bathing in Framingham Reservoir Xa 3, and they were placed on 
probation. One man and two boys were prosecuted for bathing in 
Framingham Reservoir Xo. 2; the man was fined $3 and the boys 
were placed on probation. Two men prosecuted for bathing in the 
Sudbury Reservoir were fined $5 each. One man was prosecuted for 
bathing in the Sudbury River and the case placed on file. Five men 
and five boys were detected fishing in Lake Cochituate; one of the 
men was prosecuted and the case placed on file; one boy was prose- 
cuted and placed on probation, and four boys were reprimanded and 
their parents notified. 

The results of the inspection of the watersheds are given in the 
following tables : — 
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Uliftv^ L» i^i^m im increase in the nnmlncr cf <s«inxpied prpmiaw 
«^a :ul -'li "i^ Tibii&Tih^is. hui the nczibe; of TcmgstmfiitgtKgT- eases luts 
■Wa j^^fih^iwi 2ii>vQt % per cent. Under the hedtiiiiQe' *" UnwrirfiffaftcgT '^ 
ii:?!^ iira't-vk^rf aJU f:a««9 wfaeie ii is jKxsFibhe liiat laosriSeir ube most nnia- 
-T^^itaJiitt ■v.Taiiiii-oTi* drainJi^e frc-m pniries or amis hbat react & witer 
<nnn^r«^;. ^tl'. ws^ff^^ed cMses &iid a!I cases of iRiBamTigfartniriiig wastes 
<«mi^.ir::^ i^jftnit^^n^ e-ren th&ii^ there isiay hame hecm snaz&e- attempt it 
^m^jkoinuf fmriSeawm, The incieaee in the <wcni[pfiei!£ psvemiies is due to 
ti fWBd&flmiKid ^povth in the indnsoial (derekfiBBnesaaL wIdcEl was men- 
r^fiwA m tdue repeat for 1911. On the Wachnfisest watersibed there 
h3» huf^ a net gain of 31 premises. Increased bosiiiiass lias faeei 
'^^tanniitij 4101 ait ibe milk of the Jef erson Mann fa c ftiMLug Cfsnipsnj and 
iikr^ ti&^ Woiojf 3|jU at Qninepoxet Village, and as a result 1^ manu- 
fiktrnvriiiDc wafites dijcharged into the rirer hame i/eejni laisely izicreaaed. 
TVr I^acwifoioi llfIL in Hidden, which has heen idle for sereral Tears, 

£w ftlu& miasnnifiicrare of satinets carbr in 1913. 

PDaoff ssA esdmates of cost are now being made f<iH- wi&ris for die 
'pmA&aitii^m of sewajse and mannfacniring wastes frosn tlie dwellmgs 
aosid ianKXfmm zn. the town of Holden and it is desErablle tibat their 
<W!astinafftifink sLoamld le trndertaken in the near fmncre. 

The jbovdhoffmal growth on the Coehitmate watershed at Soxi& Fram- 
ingha-m xbA Tieinitr has cio«ittiniie«L The Ames Plow Coznpanj began 
mamEfactiEriBg earir in the Tear and now employs about 300 men; 
the DeiDDmsffl& 3lann£actiirii^ C<MnpanT has erected a large 4-storT 
addstron; due Gmmej Heater Companj is building an addition to 
its factorr and tl&e Standard WoneiL Fabric Ccsmpanj has recently 
befintn the erectioii of a larze factorv on Clark Street. One hundred 
and fiffev-eigErt new buildings* designed for the occopancy of 216 
famiTiesv 13 stores. 3 factories, 2 parages and 1 hospital haTe been 
eompleted. and abo^ 25 other buiIdiTigs are now imder cosstniction. 
Twenty hoisses have also been built in Ashland* 5 in Sheibom and 
32 in Xatiek. 

The bmldiiig of aewers to proride for the drainage from the village 
of lokerrille was authorized by the town of Framrngham in Angost. 
Construction has not been commenced but it is e:xpeeted that the 
work will be done early in the coming season. There are now about 
190 houses which wilt be connected with these sewera^ 

In the cities and towns on the Sudburv and Cochitnate watersheds 
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which have srstems of sewerage eonTeTing the sewage outside the 
watersheds the nmnber of premises connected with the sewers has 
been increased bv 152, and the number existing on streets where 
sewers have been built has been reduced from 127 to 102. The num- 
ber in the several places on December 31, 1912, was as follows : — 



PbXUBSB COKmCTKD PSXMBBVB KOTT COXKSCTED 

WITH SeWX38. with SeWEBB. 



stii. itn. nu. an. 



Jfarlbortnish, 1.537 1.500 

Westborone^ i 516 ■ 536 
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RininghMii 1.197 | 1.280 

Nslaek, 685 ! 723 

5 ; 5 
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Totals. 3.M2 4.0M > 127 ■ 102 

I III 

1 



Seven cases of typhoid fever were reported on the Wachusett water- 
shed, 6 of which were from Holden and 1 near Sterling Junction; 
and 23 cases on the Sudbury and Cochituate watersheds, of which 
14 were from Hopkinton, 2 from Westborough, 1 from Southbor- 
ough, 2 from Marlborough, 2 from Framingham and 2 from Na- 
tick. Xone of the cases occurred on premises where the conditions 
were such as to endanger the water supply, but in all cases the prem- 
ises were inspected and precautions taken to prevent the spread of 
the disease or the pollution of the water supply. 

The premises temporarily occupied by men employed in pipe laying 
and on other public work have been inspected and the work super- 
vised in order to see that proper sanitary regulations were enforced. 

Swamp Ditches and Beooks. 

The ditches draining swamps on the several watersheds, having 
an a^regate length of 36.36 miles have been cleaned as usual, and 
the weeds and brush mowed and burned for a width of from 10 to 20 
feet on both sides of the ditches. Ditches in Big and Little Crane, 
Brigham and Boylston swamps, which had been damaged by cattle, 
have been repaired by reshaping and repaving the slopes for a dis- 
tance of about 25,000 feet, at a cost of $1,097.15. 

One hundred and seventy feet of standard board Wllcswv 4J^*^^.^ 
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with a fiettling basin 25 feet long haring concrete boOdieadF bl ^eidigr 
end and lined with paring, were oonstmcted on ByaTd''fi Srodk ^viiBst 
it enters the open channel of the Wachnsett AgnedneL to prpvgm 
further washing away of the brook bed and the obBtmctiiig d i3ie 
flow of wat;er in the open channel at this point. The eanfitmctiaxL ef 
a channel for French Brook for a difj^anoe of 213 feeit xm land 
formerly of Clephane A- Lord has drained the Fwampy piece of land 
alongside the Worcester-Clinton highway and improred tk sppmr- 
anoe. The labor <m this work cost $0.45 per linear foot the jnKSsnd 
being furnished from stock on hand. 

A concrete bulkhead 8 inches thick was constructed acros the lower 
end of the I line in Big Crane Swamp, to replace the original wooden 
one. One farm bridge over Brigham Pond ditch was rebuilt of fia^t- 
nut lumber. 

The channel of the brook running through the city of l[ar]b(»Y»]^ 
and discharging into the Marlborough filter-beds was deaned iw t 
distance of 4,700 feet 

Observations have been continued of the colors of the watere eaiter- 
ing the reservoir from swamps which have been improved by ditchii^ 
with the following results : — 
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PKOTECTIOy OF THE SuPPLY BY FlLTRATIGX. 

The several filter-beds which are maintained for the purpose of 
purifying the water collected in streams draining throug^i populated 
districts before its admission to the storage reservoirs have been cared 
for as usual. 

The Marlborough Brook filter-beds, having an area of 14 acres, on 
which are filtered the water received from about 1.8 square miles of 
the more thickly settled portions of the city of Marlborough, cared 
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for all the water received during the vear, excopt on Febniarv 22 
and 23 and March 13. when small quantities ovorllowed from the beds 
into the reservoir. The settling reservoir in which the water is re- 
ceived and from which it flows to the filter-beds, was cleaned in June, 
and 1,200 cubic vards of material, which had been deposited during 
two ye^rs, was removed at a cost of 43 cents per cubic yard. The 5.36 
acres of artificial W^ds were cleaned in June and Jul v. and asrain in 
October and Xovember, while the natural l)eds were thorouxrhlv 
cleaned in June, and the grass and weeds on these l»eds mowed and 
burned in Xovember. Xew weirs, frames and covers have been made 
and placed at each of the IT artificial beds, and such other repairs 
made as were necessarv to maintain the beds in prood condition. 

The filter-beds on Farm Street received diluted sewacre from the 
overflow of the Marlborough main sewer on two days in January, 
four davs in Februarv. ten davs in March and thirteen davs in 
April. 

At the Pegan Brook imm])ing station, where the surface drainage 
from an area of about 1 square mile in the thickly settled portion of 
Xatick is pumped upon filter-beds before entering Lake Cochituate, 
the pumps were operated 199 days during the year and 290,908,000 
gallons of sewage were pumped, equivalent to a daily average of 794,- 
831 gallons. The quantity of coal used was 173,962 pounds, and 
1,672 gallons of water were pumped per pound of coal. The cost of 
operating the station, cleaning the filter-beds and caring for the 
grounds was $3,368.47. making the cost per million gallons treated 
$11.58. One of the boilers at the pimiping station was retubed at 
a cost of $85, the other boiler Laving lK?en repaired in a similar 
manner during the previous year. All of the water from Pegan 
Brook was piunped to the filter-beds, except for a few hours on Feb- 
ruary 22 and March 13, when alx)Ut 2,000,000 gallons flowed directly 
into the lake. About 28,000,000 gallons also flowed directly to the 
lake from the intercepting ditch, during seven days in February auil 
eight days in March. 

Four filter-beds, having a combined area of 2 acres, have received 
and cared for all the water flowing from an area of 525 acres in the 
village of Sterling. During the fall the surface of the beds was seri- 
ously clogged by pomace and mother from the plant of the Sterling 
Cider Company. The Company has now constructed on its own 
premises a settling tank and filter designed to "ptexQwY. iwYKWx \xQvJi^^% 
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The Gates Terrace filter-beds at Sterling Junction, on which is 
received the drainage from a few summer cottages, were operated 
from April 13 to October 31. The filter-beds on which is received 
the sewage from the Worcester County Training School, have re- 
ceived the ustial attention. The small filter-bed on which is received 
the discharge from the swimming pool at the Sudbury Reservoir has 
received the necessary care. 

Forestry. 

But little planting has been done during the past year as there 
was no mature stock in the nurseries. About 1,650 white pines from 

2 to 4 feet high were taken from along the shore of the Wachusett 
Reservoir, near Hastings Cove, and planted on 1% acres of meadow 
land on the northerly side of the Clinton-Boylston highway near the 
South Dike. Six maple trees were planted on grounds at the Sud- 
bury Dam. The nursery which is maintained at Oakdale in con- 
nection with the Wachusett Department, has been given the necessary 
care and at the close of the year contained : — 

21,300 3-year-old white pine seedlings, transplanted. 
113,900 3-year-old white pine seedlings furnished by the State Forester. 
1,000 2-year-old white pine seedlings, transplanted. 
37,100 2-year-old white pine seedlings. 
48,200 1-year-old white pine seedlings. 
200 1-year-old sequoia seedlings. 

A nursery has been established in Southborough in connection 
with the Sudbury Department, which at the end of the year con- 
tained between 73,000 and 74,000 3-year-old white pines which are 
the remainder of 125,000 seedlings received from the State Forester's 
department in May. The loss of the seedlings was largely caused by 
the grub of the May beetle. 

At the Wachusett Reservoir the small trees and brush were removed 
from 27 acres, which had been planted with white pines, at a cost of 
$255, and about 147 acres on which the trees had been destroyed by 
forest fires in 1911 and 1912 have been cleared preparatory to re- 
planting with white pines. The amount expended for this clearing 
was $4,163.93, and the receipts for the wood sold amounted to 
$2,268.45, in addition to which $3,000 was paid by the Boston & 
Maine Railroad as damages on account of the fire. 
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The protection of the trees from the ravages of destructive insects 
has necessitated the expenditure of $9,609.79, as follows: — 

Spot Pond, $1,869 93 

Mystic Lake, 57 75 

Chestont Hill Reservoir, 656 22 

Weston Reservoir, 1^57 44 

Sudbury, Cochitnate and Weston aqueducts, 1,129 50 

Lake Cochitnate, 708 48 

Sudbury Reservoir, 647 75 

Framingham Reservoirs Nos. 1, 2 and 3, 431 72 

Wachusett Reservoir and Aqueduct, 2,951 00 

$9,609 79 

This amount is $2,547.58 in excess of the cost of similar work for 
the previous year, and the increased cost was incurred entirely in 
the Sudbury and Wachusett departments. 

During the past two or three years the gypsy moth has made rapid 
progress in infesting the lands of the Board at Lake Cochituate and 
at the reservoirs in Framingham and Southborough. It has also been 
found in small numbers at several points around the Wachusett Res- 
ervoir. The cost of protecting the trees within the Metropolitan Dis- 
trict was about $1,100 less than for the preceding year, as the work 
was more economically and effectively done by the use of the spraying 
machine which was purchased early in 1911. 

During the winter season the egg clusters of the gypsy moth were 
painted with creosote, and the nests of the brown-tail moth cut off and 
burned. Beginning on June 4, the trees on about 77 acres of land 
were sprayed at Spot Pond, 26 acres at the Weston Reservoir and 
smaller areas at Chestnut Hill, Mystic Lake, and the old Mystic 
pumping station. The elm trees were also sprayed in order to destroy 
the elm-leaf beetle. 

In the Sudbury Department the work of tree protection has con- 
sisted of painting egg clusters with creosote, cutting and burning 
the nests of the brown-tail moth, burlapping trees and killing caterpil- 
lars. No spraying was done except at the Sudbury Reservoir, where 
the elm trees have been sprayed with arsenate of lead to destroy the 
elm-leaf beetle. This was done by the town of Southborough at the 
expense of the Board. 

On the Wachusett works the gypsy moth was found in larger num.- 
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TT-vrL* ire Tears. 

TTirr ^Eift^tim Tr»*^ -.n iH liii-i* *:eI':<c:rriLz :-:• "ie Bvar^i izi die 
*■*'-•'■'.'."•*='" r 7j*:'.4.r:rz.^TL'Z 0:1 "e 'je^n ?2Lr*?rilI~ i:L?r'^^*:e-i for the ciest- 
:.■;: "'.Aric 11.^^^. T!ie T^*r« it :-iie >>iiiT ilonjr Tne r-wn ■*fLiiiiieI of 

^r.^: a: •Lr*:i^ p^.-Iuts on the TArzfrrri' lin-i* •:•! the WiciTiseTt Keser^oir 
hxiTe 'je*-ri formd to *>? rerionsl'^ ire*?teL The :.nlv Cleans -rf i>re- 
T^intrn^ rh*r ?pread of th:.? disease appears to lie in ♦zrrrtinir all the 
^hfiSKnnr. t?vre* Trirhin the aiTecte*! area. As the presence of the dis- 
'ri^sfr i« general throordhotir •he Wiehosetr Depamnent the nldmate 
irattin^ oar of all the che«mnt trees se^ms inevitable. On XcTember 
Zh a 2anir of men began cntting the trees from an area of about 43 
acres, 'romposed largelj of mature chestnuts, where numerous cases 
of the dL^ease '^ere fotmd in an advanced stage. 

Tlip number of forest 3 res which occurre^i on the watersheds was 
Ies# than during the preceding vear. The number reported from the 
Wachtisett Department was 13. causing an estimated damage of 
$025 ; and from the Surlbury Department 6. with an estimated dam- 
a^ of $80. The fires causing the greater portion of the damage 
octmrred near the Wachusett Reservoir on Julv 13 and 2S. On Julv 
13, 9^2 acres were burned over near Hastings Cove, destroying 
4.300 white pines, and on July 2S. 27.7 acres were burned near 
Kendall Cove, in West Boylston and Sterling, destroying 10,000 
white pines. Both of these fires were probably started by berry 
pickers. 
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DiSTBIBLli-NG EESZBTOrES. 

\^ est an Eeserroir, 

This reservoir, witii its connected strucniTe? and <rroiinds. tofirether 
with the aqnedncT leadin:: t*:- the terminal chamber and the Termiiial 
chamher grounds, have been cared for bj an attendant and three 

laborers. 

Chestnut Hill Beserroir. 

Work at this reservoir during the year consisted mainly of caring 
for the walks, drives, shrubbery and lawns. The foot path around 
the Lawrence Basin has been Tesurf aced for a distance of 500 feet 
with fine crushed stone obtained from a 6]x>il pile at the tunnel on the 
Weston Aqueduct Supply Mains. The ironwork connected with the 
several gate-houses has been scraped and painted. The policing of 
the grounds has oost $505«36. 

WcLban HiU Reservoir, 

The outside slopes of the embankment have been given a dressing 
of stable manure and the ironwork of the gate-house has been painted. 

Forhes Hill Reservoir and Standpipe. 

On Februaiy 13 and 14, 3,405,600 gallons of water were drawn 
from this reservoir and its surface lowered from 191,62 to 181.44, 
in order to supply the city of Quincy while repairing a break in 
the 24rinGh main supplying Milton and Quincy. A portion of 
lie supply in Quincy was drawn from the reservoir on October 6, 
and on October 20, 1,099,000 gallons were drawn from the reservoir 
during the making of a connection between mains at the comer of 
Morton and Sanford streets in Dorchester, The standpipe was out 
of service from ^November 10 to December 7, during which time its 
interior was painted with three coats of red lead and linseed oil, and 
the exterior was given one coat of tinted white lead and oil. The 
woodwork of the tower and the iron stairway were also painted. The 
work was done by the George Dietz Company at a cost of $430, 

Mystic Reservoir, 
This reservoir has been in use throughout the year. 
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Mystic Lake and Pumping Station. 

Mystic Lake has remained under the police control of the Metro- 
politan Park Commission. The old engines, boilers and other ma- 
chinery from the pumping station were sold for junk and removed. 

Spot Pond, Fells and Bear Hill Reservoirs. 

During the extremely cold weather in January and February the 
surface of Spot Pond was lowered about 1 foot on account of the 
water being drawn to supply the excessive use in the Metropolitan 
District. From the middle of March until the first of October the 
pond remained at or near high-water mark. During October and 
November water was drawn from the pond to supply the Metropolitan 
District while repairs were in progress at Echo Bridge on the Sud- 
bury Aqueduct, and its surface was lowered about 2 feet. From 
December 1 until the close of the year the surface of the pond stood 
at or above high water. One set of screens has been renewed at the 
east gate-house at Spot Pond and one set at the gate-house at Fells 
Reservoir. The ironwork of the several gate-houses has been painted. 
The grounds have been kept in good order and policed at a cost of 
$1,243.12. 

Chelsea Reservoir. 

In 1904 an arrangement was made by the Metropolitan Water and 
Sewerage Board with the Chelsea Water Board under which this 
Board repaired the reservoir lining, with the understanding that it 
should have the right to use the water when necessary for supplying 
the other cities in the District in addition to Chelsea. The repairs 
made at that time consisted of the placing on the inner slope of the 
reservoir a new and heavier lining of Portland cement concrete to a 
vertical depth of about 6 feet below the top of the embankment. The 
reservoir having shown indications of leakage during the year 1911, 
it was found on examination that the lining was in poor condition 
where the work done in 1904 joined the original construction. A 
strip from 2 to 8 inches in width and from 1^^ to 6 inches in depth 
was dug out entirely around the reservoir, a distance of about 415 
feet, and refilled with concrete made with Portland cement, Plum 
Island sand and fine crushed stone mixed in the proportions of 1, 2 
and 4, to which was added 4 pounds of Hydrotite water-proofing to 



No. 57.] AND SEWERAGE BOARD. 119 

each barrel of cement. The reservoir was cleaned and minor repairs 
made, the total cost of the repairs being $332.39. The repairs were 
made between June 13 and July 8 and since the latter date the reser- 
voir has shown no signs of leakage. 

Pipe Yabds. 

The buildings at both the Chestnut Hill and Glenwood pipe yards 
are in good condition. The side track at Chestnut Hill, used for the 
delivery of coal and cast iron pipe, has been repaired at a cost of 
$140.63, and that at the Glenwood yard at a cost of $62.56. 

Pipe Lines. 

The length of pipes owned and operated by the Metropolitan Water 
and Sewerage Board was increased by 0.15 of a mile during the 
year, making a total on December 31, 1912, of 101.73 miles. The 
length of mains 4 inches in diameter and larger connected with the 
works, but owned and operated by the several cities and towns sup- 
plied with water, is 1,745.9 miles. 

Mystic Tunnel Extension. 

The most important work done during the past year in connection 
with the maintenance of the pipe lines has been made necessary 
by the construction, by the city of Boston, of a wider channel at a 
new location in connection with the north channel of the Mystic 
River between Charlestown and Chelsea. This made necessary 
the extension of the tunnel through which the 24-inch water pipe 
is carried under the river channel. By arrangement with the city of 
Boston the work was done by the Board by day-labor, under the im- 
mediate supervision of Mr. C. A. Haskin, who, in 1900, built the 
tunnel which has now been extended. 

Work connected vdth the removal of the old and the laying of the 
new pipes, including the covering and boxing of same, has been done 
by the maintenance force. 

The extension of the tunnel begins at the location of the shaft at 
the Charlestown end of the old tunnel and extends westerly for about 
273 feet toward Charlestown, ending in a shaft about 415 feet from 
the east shaft of the old tunnel, which remains in service. The 
extension is, like the old tunnel, circular in section, 6 feet in interior 
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A cc»ncrete bulkhead reinforced with steel rails was then built into 
the old shaft, above the tunnel, and on Julv 25 the removal of the 
brickwork of the old shaft was commenced. When this had been 
partially done an attempt was made to raise the steel casing of the 
shaft with its brick lininir bv means of a powerful liffhter. aided bv 
compressed air in the shaft. This proving nnsuccessful the shaft 
was left in place until the piles surronnding it were removed, and 
on Xovember 30 it was raised by the lighter of the Merritt-Chapman 
Company and placed on the pier at the Xaval Hospital near by. 
The brickwork was then removed from the casing and the steel sold 
for junk. 

The circular guard of oak piles surrounding the new shaft was 
built by the Geoiw T. Rendle Company between April 20 and May 
18. The steel shaft casing, composed of four sections, each 91^4 feet 
long, was set up on the lighter and two of the sections were lined with 
brick. On May 20 the casing was lowered into position by the use of 
the lighter. The brick lining was then completed. On August 9 
the hoisting engine and air lock were removed from the old shaft and 
set up at the new shaft The air pressure was applied to the new 
shaft on August 10 and the brick lining of the shaft completed to the 
finished grade on August 16. Quicksand was encountered at the bot- 
tom of the shaft. The bottom was covered with a flooring of 2-inch 
plank on which was placed Portland cement concrete 18 inches in 
thickness. Tunnel excavation from the new shaft was begun August 
16 and the tunnel lining was finished September 1. The air pressure 
was removed on September 3 for a short time for the purpose of test- 
ing the tightness of the masonry. On September 6 the air pressure 
was finally taken off. The work was carried on continuouslv dav 
and night, a force averaging 16 men being employed on each of the 
three shifts. In order to comply with the law limiting the hours of 
labor to 48 per week, and at the same time carry on the work con- 
tinuously, additional laborers and machinists were employed. The 
pipe line was finished on November 30 and placed in service on De- 
cember 7. The cost of this work to December 31 was as follows: — 
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Total eoct of work, $55/)59 15 



Foe HiU Bridge over Saugus Bicer. 

The constmctioii of a reinfoiced concrete bridgie, supported on 
fpramte piers, in place of an existing pile stmctnie croGsing the San- 
gns Biyer between Sangos and Lvnn, together with the substitution 
of earth filling for a portion of the old bridge, made necessary the 
lowering of the siphon at the river channel and the relaying of the 
pipe crossing the bridge. 

The Snare & Triest Company of New York is rebuilding the bridge 
under the direction of the County Conmiissioners of Essex County. 
A contract for doing the dredging required for lowering the siphon 
ftbout 4 feet was made with this Company on June 27, the work of 
supporting and lowering the siphon box being done by the mainte- 
nance force. This portion of the work was done during the months 
of fTuly and August at a cost of about $1,660, the siphon box being 
lowered so that the top of the siphon is now 14 feet below Bostoii 
city base. 

Dnriug the construction of the new bridge the towns of Swampscott 
and Nahant are receiving their supply through a 12-inch main laid 
around the work on a temporary bridge. Slow progress has been 
made in constructing the new bridge. As it is evident that the water 
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pipe cannot be placed in its permanent location until the coming sea- 
son, the temporary line is now being covered with a wooden box to 
prevent its freezing. The total amount expended on the work to the 
end of the year was $2,600. 

Connection between Boston and Metropolitan Mains at Milton Lower 

Mills. 
During the month of October a 24-inch branch was set at the junc- 
tion of Morton and Sanford streets, in Dorchester, in the 36-inch 
main which supplies water to Quincy and Milton, and a connection 
made with a 36-inch main of the city of Boston. This connection is 
to be kept closed except in cases of emergency, when it will be used 
to supply either Quincy and Milton or the Dorchester district of the 
city of Boston. The cost of the work was $1,614.88. 

Miscellaneous. 

A check valve has been set at the line between Lynn and Swamp- 
scott in the pipe supplying Swampscott, for the purpose of prevent- 
ing waste of water from the Swampscott standpipe in case of a break 
in the Metropolitan main. 

The work of boxing the pipes on the new pipe bridge over the Bos- 
ton & Maine Railroad at Webster Avenue, in Somerville, has been 
completed at a cost of $845.10, which was paid by the Boston & Maine 
Railroad in connection with the abolition of the grade crossing on 
Webster Avenue. 

The pipe box over the Neponset River at Milton Lower Mills has 
been repaired, scraped and painted at a cost of $351.66. 

Thirty-nine leaks and one break have been discovered and repaired 
during the year, at a cost of $1,262.28. A large proportion of the 
leaks have occurred at joints and 12 were from wooden insulating 
joints. The one break which occurred during the year took place 
about four a.m. on February 13 on Adams Street in Milton, in the 24- 
inch main supplying Quincy. One length of pipe was split for 
nearly its full length, the evident cause being settlement of the pipe 
on to the brick masonry of a large sewer, which had been con- 
structed since the pipe was laid. The work of repairing the main 
was expensive and difficult for the reason that the ground was frozen 
to a depth of from 2^^ to 3% feet, and water escaping from the leak 
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traveled for a considerable distance mLderground before coming to 
the surface. The line was repaired and placed in service at two p.m. 
on February 14. Later in the year the main was raised for a length 
of about TO feet so that there is now a distance of 9 inches between 
the top of the sewer and the bottom of the water pipe. The trench 
was resurfaced with crushed stone and Tarvia. The cost of repairing 
the leak was $406.73, and of raising the pipe and resurfacing the 
street $432.47. 

Metebs. 

There were 65 Venturi meters, in sizes varying from 6 to 60 
inches, connected with the distributing mains on December 31, 1912, 
of which 50 were in use in measuring the water supplied to the 
several municipalities in the District, 2 were used on the Weston 
Aqueduct Supply Mains and 1 on the Wakefield supply. There were 
also 3 Hersey disc meters, 1 Hersey torrent, 4 Hersey detector, 1 
Crown and 3 Union rotary meters, which were used to measure the 
water supplied in sections where the flow was too small to be con- 
veniently measured with a Venturi meter. None of the Venturi 
meter tubes were set in 1912, but the register for the meter on the 
pipe supplying water to Hyde Park was first located in a tank in the 
basement of the pumping station and later moved to the engine room. 
There were 57 recording registers connected with the Venturi meters 
on December 31, 1912, of which 54 were type D and 3 type M. 

The Venturi meters have now been in use for eight or nine years 
and the moving parts of the clocks and other portions of the register- 
ing mechanism are becoming worn, and the cost of maintaining the 
meters will doubtless increase during the next few years. 

Electkolysis. 

Between April 1 and May 7 measurements of the currents of elec- 
tricity flowing on the Metropolitan mains throughout the District 
were made at gaging stations which had been previously established. 
These measurements showed that the electrical conditions were on 
the whole about the same as during the previous year, biit that there 
was a large amount of current flowing on the 48-inch and 42-inch 
low-service mains between Maiden and Chelsea, and on the westerly 
48-inch main between the Fitchburg Railroad in Cambridge and 
Spot Pond. 



No. 57.] AND SE^^TRAGE BOARD. 125 

The 24-inch pipes removed from the trmnel at the Mystic River 
between Charlestown and Chelsea were badlv affected bv electrolvtic 
action. Where they had been immersed in salt water the pittings 
were from % to ^4 of an inch in depth, and there were grooves encir- 
cling the pipes in which the iron had decomposed to a depth of from 
^ to % of an inch. 

On July 29 a leak occurred from the 24:-inch pipe line in Broad- 
way, Chelsea, near the power station of the Bay State Street Rail- 
way Company. In the bottom of the pipe from which the leak oc- 
curred there was a hole 3 inches x l^o inches, and the entire pipe 
was so soft that holes could be easily made at any point. It will 
be necessary to relay a considerable length of this main during the 
coming year. 

Clintox Sewerage. 

Pumping Station. 

The Clinton sewage-disposal works were operated daily throughout 
the year. The average daily quantity of sewage piunped to the filter- 
beds was 1,057,000 gallons, which is 190,000 gallons per day in ex- 
cess of the quantity pumped in 1907, the previous maximum year. 

An investigation and study of the pumping, rainfall and tempera- 
ture records indicate that this increase in the quantity pumped was 
due to the leaky condition of sewers in the town of Clinton. This 
matter has been brought to the attention of the authorities of the town 
but as yet nothing has been done by them. 

The daily average quantities pumped during each month of the 
year were as follows : — 

Gallon;?. 

January, 1,073,000 

February, 1,017,000 

March, 1325,000 

April, 1,907,000 

May, 1,490,000 

June, 1453,000 

July, 885,000 

August, 787,000 

September, 739,000 

October, 761,000 

November, 720,000 

December, 880,000 
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The following are statistics relating to the operation of the pump- 
ing station : — 



Steam 
Plant from 

Jan. 1 
to Got. 28. 



Electric 
Plant from 

Oct. 24 
to Dec. 31. 



Total. 



Daily average quantity of sewage pumped (gallons), . 

Daily average quantity of coal consumed (pounds), . 

Daily average quantity of energy used (K. W. H.), . 

Number of days pumping, 

Cost of pumping: — 

Labor 

Fuel and electric energy (energy at $5.30 per thousand K. 
w. xl.J, ......... • 

Repairs and supplies, 

Total for station, 

Cost per million gallons pumped, 

Cost per million gallons raised one foot high, 



1,120,000 
2,095 

297 

$1,815 83 

1,410 18 
244 61 



$3,470 62 
10 43 
0.212 



783,000 

185 
69 

$336 22 

116 60 
65 00 



$517 82 
9 59 
0.197 



1,057.000 

2.095 

185 

366 

$2.152 05 

1,526 78 
309 61 



$3,988 44 
10 31 
0.209 



A 12-inch single stage De Laval centrifugal pump, directly con- 
nected with a 40 H.P. motor of the General Electric squirrel cage 
type, has been installed at the pumping station and has been used 
since October 24 for pumping nearly all of the sewage received at the 
station. Energy for operating this plant is conveyed from the power 
plant at the Wachusett Dam to the sewerage pumping station, a dis- 
tance of 2^ miles, by means of a 3-conductor No. 6 stranded, rubber- 
insulated, lead-covered cable carried under-ground for a distance of 
about 690 feet from the power station to Boylston Street, and for the 
remainder of the distance to the pumping station by three heavily 
insulated No. 6 copper wires attached to poles of the Worcester Con- 
solidated Street Eailway Company, the New England Telephone and 
Telegraph Company and the Clinton Gas Light Company on Boyl- 
ston, Chestnut, Mechanic and High streets. At the power station 
there were installed three 25 K.V.A. transformers for transform- 
ing the energy from 13,800 volts to 2,300 volts, together with the 
necessary meters, switches and fuses for controlling and naeasuring 
the energy. At the pumping station there were placed a hand- 
operated starting compensator and a float switch for automatically 
stopping the motor. For recording and measuring the quantity of 
sewage pumped a Venturi meter was placed in the force main leading 
to the filter-beds. 
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The cost of the installation was divided approximately as fol- 
lows: — 

Transformer^ meters and connections at power station, . . . $1421 5S 

Transmission line, 3,652 52 

Starting eompensator, Yenturi meter, piping, etc., .... 1,886 19 

Pnmp and motor, 965 00 



Total, $7,625 29 

Filter-beds. 

The sewage was applied to the filter-beds in practically the same 
manner as during the preceding four and one-half years. The beds 
were used in rotation throughout the year. Each of the 25 one-acre 
beds has received about 65,200 gallons of sewage in thirty minutes 
at intervals of two days. During the winter season the surface of 
the beds was plowed in furrows 3 14 feet apart. The eight settling 
basins into which the sewage is pumped previous to being applied to 
the filter-beds were used in pairs in rotation throughout the year. 
During the winter season the basins were used continuously for a 
month^ but from April 1 to December 1 the basins were emptied and 
cleaned after one week's use. The sludge collected in these basins, 
amounting to 732 cubic yards, has all been used on grass land on the 
back slope of the westerly portion of the North Dike. There has been 
a continuous improvement in the effluent from these beds during each 
year since 1909, when distributors and additional underdrains were 
constructed. The results obtained during the past year have been 
better than during any of the past thirteen years that the works have 
been operated. 

The results of the analyses of the sewage and effluent are given in 
the following table : — 
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IP«rt* per 100.000.] 







i .Average 


mi. 


mi. 


itu. 


Whole 


• en rour 
i Years, 

; vm-m. 


toJone. 


July to 

ber. 


Year, 
1SI2. 


AJbumiooid ammonia, sewage, . | .7540 


.7050 


1 

1.0683 1 


1.5900 


1.6133 ' 


1.6017 

1 


Albuminoid ammonia, effluent, 




.07«8 


.0686 


.0639 


.0961 


.0466 


.0734 

1 


Per cent, removed. 




! 8».7 


90.3 


94 


i 94 


97 


1 95 


Oxygen consumed, sewage, . 




7.045 


6.658 


9.3292 


■ 11.258 


12.367 


11.812 


Oxygen ccmsumed, effluent, . 




1.0S5 


.8863 


.8713 


1 .403 

1 


.631 


.517 


Per cent, removed. 




83.5 


86.7 


91 


! 96 


95 


95.5 


Free ammonia, sewage, . 




4.1617 


3.8867 


5.7417 i 

1 


1 3.7067 


5.0500 


4.2129 


Free ammonia, effluent, 




1.3134 


.6493 


.7309 { 


1.1348 


.2071 


.6no 


Per cent, removed. 




67.5 


83.3 


87 1 


: 69 


96 


84 


Nitrogen as nitrates, effluent. 




.1724 


.7338 


.9740 i 


; .4411 


1.2866 i 

1 


.8638 


Iron, effluent, .... 




1.9807 


.6395 


.5203 


; .6106 


.1452 i 

1 


.3779 



The cost of maintaining the filter-beds has been as follows : — 

Labor, $3,830 81 

Supplies and expenses, 345 79 

Total, $4,176 60 

Cost per million gallons treated, $10 80 



Hydbo-electbic Poweb Station. 

The hydro-electric power station at the Wachusett Dam has been 
operated on 261 days during the year, and nearly all of the electric 
energy generated delivered to the Connecticut Eiver Transmission 
Company under a 5-year contract which went into effect on October 
2, 1911. Since October 15, 1912, a small quantity of energy has 
been used in operating a centrifugal pump for lifting the sewage at 
the Clinton sewerage pumping station. The daily output has varied 
from the minimum amount required under the contract to the full 
capacity of the plant. Under all conditions and combinations the 
plant has given excellent service, with only an occasional minor 
trouble, which has been immediately remedied. 

The force employed includes one electrical engineer, one operator 
and two helpers who give all their time to the plant, and one helper 
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whose time is divided equally between the station, the dam and the 
Superintendent's office. The following are the statistics relating to 
operations at this station : — 

Quantity of energy sold to Connecticut River Transmission 

Company (kilowatt hours), 5,716,595 

Quantity of energy used at power station (kilowatt hours), . 12,228 
Quantity of energy used at sewerage pumping station (kilo- 
watt hours), 12,765 

Total quantity of energy generated (kilowatt hours), . 5,741,588 

Quantity of water used (gallons), 26,393,100,000 

Average effective head (feet), 90.8 

Kilowatt hours generated per million foot gallons, . . . 2.396 

Efi&cieney of station (per cent.), 76.3 

Earnings: — 

Energy supplied Connecticut River Trans- 
mission Company at $5.30 per thousand 
kilowatt hours, $30,297 95 

Labor supplied Connecticut Hiver Transmis- 
sion Company, 35 25 

Energy supplied power and sewerage pump- 
ing stations, credited at $5.30 per thousand 
kilowatt hours, 132 46 

$30,465 66 

Cost of operating station : — 

Labor, $5,531 07 

Fuel for heating building, .... 85 76 

Eepairs and appliances, 354 46 

Oil and waste, . 87 11 " 

Small supplies, 262 26 

Taxes, 2,675 00 

8,995 66 

Net earnings, $21,470 00 

Net earnings per thousand kilowatt hours generated, . . . $3.74 

Miscellaneous. 

During the year the town of Lexington has constructed a rein- 
forced concrete standpipe 30 feet in diameter and 105 feet high, with 
a capacity of 555,000 gallons. The high-water mark of this standpipe 
is 56 feet higher than that of the two standpipes previously used by 
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tke lovBL mai h has sn^szxadalbr At sune elevation as the Metro- 
pcJhaii Wascr W^jMrks iCsodpfp^ m Arlington with which it is con- 
nected. Tbe ines^fesied peviS^cEre wa» supplied to the town from the 



In Aprs the oEd maMrtal whuh had been collected at different 
poinis on the voi&s diEffing the pa5t 14 jeazs was sold to J. F. Harri- 
gan fw tibe sum of H^IQ. Ih&s matoial indnded two 5,000,000- 
gallan and <8ie S.OOO.OlM>-faI£kMi Wocthii^ton pnmping engines ; boil- 
cxs, pnmpa. ct&« fonnerir iKsed bj the cirr of Boston at the Mystic 
Pomping Station; hobtii^ ei^ines and winches, centrifngal and 
plnnger pamps* steam sho^vel and stone crosher^ together with mis- 
cdlmeons marhineiy and piping which had been used during the 
coraBtraetion of the Wadinselt and SndborT works. 



In addition to the regular work in connection with the supervision 
of the maintenance and operation of the works the engineering force 
has superrised the work of e3clending the tunnel at the bridge between 
Chelsea and Charkstown, of lining the Sudbury Aqueduct at Echo 
Bridge, and of relaTiiig pipes at the bridge over the Saugus Kiver. 
Estimates have been made for lowering the pipes crossing Chelsea 
Creek between Chelsea and East Boston, and for relaying pipes 
across Charles BiTer between Cambridge and Brixton, in connection 
with the reconstruction of the Stadium Bridge. Surveys and studies 
have been in progress for the construction of works to care for the 
manufacturing wastes and sewage from the town of Holden. Sur- 
veys and plan of Framingham Beservoir Xo. 1 have been completed, 
showing the proper^ of the Commonwealth. The work of surveying 
and estaUishing property lines and setting stone bounds to mark the 
location of the property of the Board in Cedar Swamp, in West- 
borough, has been in progress. Surveys have been made of the prop- 
erties formerly owned by the Chattanooga Mills, D. A. Burgess and 
D. W. Mitchell on the Sudbury Biver. Tables have been prepared 
giving the capacity of Lake Cochituate based upon recent surveys. 
An estimate was made of the cost of filtering the water of Lake 
Cochituate, ibis estimate having been presented to the Legislature in 
connection with the special report upon the subject made by this 
Board and the State Board of Health. 

Appended to this report are tables giving the amount of work done 
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and other infonnation relative to contracts, a series of tables relating 
to the maintenance of the Metropolitan Water Works, including 
the rainfall, yield of sources of supply, consumption of water in the 
different districts, the number of service pipes, meters and fire hy- 
drants in the Metropolitan Water District, and a summary of statis- 
tics for the year 1912. 

Respectfully submitted, 

DEXTER BRACKET!, 

Chief Engineer. 
Boston, January 1, 1913. 
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BEPORT OF ENGINEER OF SEWERA( 



To the MetropoUian Water and Sewerage Board, 

Gxif TLEMEN : — The following report of the operations of the Met- 
ropolitan Sewerage Works for the year ending December 31, 1912, 
is respectfully submitted : — 

Okganization. 

The engineering organization nntil February 21, 1912, was as 
follows : — 

Chief Engineer: 

William M. Browk. 

Division Engineers: 

Frederick D. Smith, . In charge of maintenance and constructionf 

South Metropolitan System. 
Frakk I. Capen, . . In charge of maintenance and construction, 

North Metropolitan System, 
Hexry T. Stiff, . . In charge of office and drafting room. 

The resignations on February 21, 1912, of William M. Brown, . 
Chief Engineer, to accept an important position elsewhere, and of 
Frank I. Capen, Division Engineer, on April 1, 1912, to enter pri- 
vate business, caused a reorganization of the engineering force. 

On February 28, 1912, Frederick D. Smith was appointed Engi- 
neer in Charge of Sewerage Works. 

The construction of the "New Mystic Sewer through the town of 
Winchester and the city of Medford necessitated the employment of 
additional assistants who have been added as needed until the force at 
the end of the year consisted of the following: — 

Division Engineer: 

Henry T. Stiff, . . In charge of office and drafting room and 

of construction of the New Mystic Sewer, 
North Metropolitan System^ 
Assistant Engineers: 

Clarenoe a. Moore, . In charge of maintenance studies and rec- 
ords. 

Arthur F. F. "ELaskell, . In charge of survey work and field work 

in connection with the New Mystic Sewer 
construction. 
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In addition to the above, the average number of engineering and 
other assistants employed during the year was 12, which includes 1 
instrumentman, 4 inspectors, 2 draftsmen, 3 rodmen and 2 stenog- 
raphers. 

METROPOLITAN SEWERAGE DISTRICTS. 

Abeas Aim Populations. 

During the year no changes have been made in the extent of the 
sewerage districts as given in the last annual report. 

The populations of the districts, as given in the following table, 
are based on the census of 1910. 

Table showing Areas and Estimated PopiUations vdthin the Metropolitan Sewerage 

Districts, as of December 31, 1912. 



Crrr or Town. 



Arlington, 

Belmont, 

Beaton Cjportions of), 

Cambridge, . 

Chelsea, 

Everett, 

Lexington,^ . 

Maiden, 

Medf(»rd, 

Melroee, 

Revefe, 

SomerviUe, . 

Stoneham, . 

Wakefield, . 

Winchester, . 

Winthrop, 

Wobum, 



Boston (portions of),* 

Brookline, . 

Dedham,^ 

Milton, 

Newton, 

Quinoy, 

Waltham, 

Watertown, . 



Totals, 




Estimated 
Population. 



12,330 

6,200 

106,380 

108,700 

35.260 

36,710 

4,280 
47,370 
25,270 
16,400 
20.350 
81.940 

7,720 
12.030 

9.040 
11,240 
15.930 



213,200 
30,010 
9.600 
8.380 
42,230 
35,080 
29.460 
13.880 



558.140 



381,840 
039.980 



^ Part of town. 



s Including Hyde Park. 



METROPOLITAN SEWEES. 

Sewebs Pubohased and Constbuoted and theib Connections. 

During the year there has been built 0.09 of a mile of Metropolitan 
sewer within the sewerage districts, so that there are now 103.426 
miles of Metropolitan sewers. Of this total, 9.642 miles of sewers, 
with the Quincy pumping station, have been purchased from cities 
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ud towna of the diatricta, the renuuniiig 93.7S4 miles of Metzopoli- 
tan lewen and other works having been ecnstmcted by die Metro- 
politan boards. 

The locations, lengths and sizes of these sewers are given in Ap- 
pendix So. 5, Table So. 1, together with other data refer r in g to the 
pnblic and special connections with the sYStan, 

Information relating to areas, popnlations, local sewer connecticHis 
and other data for ibe whole Metropolitan Sewerage District appears 
in the following table: — 



North Metro fcUtmrn DittrieL 



ATM 


EftmMrttd 
Totta 


LoalStwcr 


Popghrtioffi 


Cootgjiwitjm 

irqpnwiwnti 
^to Total 


COBTOI 


fRW>- 


mS^ 




" 


Pidtfie. 


8p«-L 


mm 


«M40 


7oe.» 


4lt,7l6 


flt.O 


m 


477 



South MetropoUtam DistrieL 



100.S7 



aai,$io 



ft73.4e 



288466 



66.1 



ISO 



Entire Metropolitan District. 



1M.37 



939,060 



1,272.66 



749,060 



79.7 



401 



610 



Of the estimated gross population of 939,980 on December 31, 
1912, 749,060, representing 79.7 per cent, were on that date con- 
tributing sewage to the Metropolitan sewers, through a total length 
of 1,272.65 miles of local sewers owned by the individual cities and 
towns of the district. 

These sewers are connected with the Metropolitan System by 401 
public and 610 special connections. During the current year there 
has been an increase of 82.08 miles of local sewers connected with the 
Metropolitan System, and 7 public and 14 special connections have 
been added. 

Pumping Stations and Pttmpage. 

The following table shows the average daily volume of sewage 
lifted at each of the six principal Metropolitan pumping stations and 
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the Quincy sewage lifting station during the year, as compared with 
the corresponding volumes for the previous year. 



PUMPING STATION. 



AvBRAOE Daily Pumpaos. 



Jan. 1, 1911, to 
Dec. 31. 1011. 



Deer Island, 

East Boston, 

Charlestown, 

Alewife Brook, 

Quincy, 

Ward Street (actual gallons pumped), 
Quincy sewage lifting station. 



Gallons. 
62.800.000 

50.800.000 

32.600.000 

3.012.000 

4.069.000 

22.600,000 



Jan. 1, 1912, to 
Dec. 31, 1912. 



Gallons. 
56,700,000 

63,700.000 

34.600.000 

3,446,000 

3,968,000 

26,258.000 

48.000 



Increase during the 
Year. 



Gallons. 
2.900.000 

2.900.000 

2.000.000 

434.000 

111.000> 

3,658,000 



Per Cent. 
6.6 

5.7 

6.1 
14.4 

2.7» 
16.2 



^ Decrease. 



CONSTRUCTION. 

NOBTH METBOFOLITAN SYSTEM. 

Chapter 461 of the Acts of 1912 provided for the construction of 
an additional Metropolitan sewer from a point in West Medford 
through the town of Winchester to the Wobum line, which has been 
designated the New Mystic Sewer. 

The Act also provided for new screening facilities at the East Bos- 
ton pumping station. 

New Mystic Seweb. 

Surveys and borings have been made and studies completed to de- 
termine the route of this sewer. A line through the central part of 
the town of Winchester was first studied in a preliminary way. In 
this line serious physical difficulties were encountered. Moreover, 
as the town of Winchester had purchased for park purposes the 
Whitney property and pond with the expectation of lowering the 
surface of the pond about five feet, it was found that it would be 
necessary to introduce three siphons if this line were followed, con- 
sequently the route has been laid east of the Aberjona River, 
largely through lands of the Boston & Maine Railroad, the Metro- 
politan Park Commission, the Winchester Park Commission and in 
public streets. By this route siphons are avoided and a good natural 
foundation for the sewer provided for most of its length. 
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TIsi» .stfwtion :4Ciirrs fmm x noinr oil rto^ easeztT^ sde <ir tiie BofiZBL 
«k Maine SailmArt ar rtetrion .>B — ^, SeetioiL 22. .jf die ICetrnpalt- 
tan *Tirer <iaiiatmcted in IB^S, ar x dsnmce or afaonr .*>»T^I "Ssg: befow 
rbe heilmontfa. Jir riie imerseetion wrtfa. riie oii M!v{*ric S«fW5S!: und ex- 
tSdxuJJk rbm^u^ land 'Xt die Bc)a$oxL<k ^Tmne BailmftiL TTTc^rmtTTTg i^ oM 
iCyatic Sepifwr ftltrarioii liedsi ro aaid rfarmigiL land 'i£ C F.. and Babot 
BiteOTU dicoL tfamnisii oilier Imid or said Railroad and JirrjimfL Iszid 
ri€ Botxgrt: Bacon smd. acro» Mymc Place ro piivjHe land 'li: Jacob 
W,. WUbtpr and rhmnciL otiMar land or Hofaerc BaeoiL and altaxg 
Gisnvft PIa«», 

Tkift iv^wfar i» built: uartij or tmmeL Snne psctiiniiac^ «£ Ae 
*wtioTt am^ g» icXLovm: — 

%)i^ \mf^ of seedon. 4^300 feex; 

XT^m^SH^ (iEsptk of (sxt iiL opear tzsieiu ZL :&sL 

fkisatwit cE^p^ in: tnnTTgTy. 53 &A;;. 

T>Ukm^Ki^ <%t etmecBtB aewer (cxreniar) ^ 54 inefaes. 

Di'^imija Ea^xieec in diarwR of eonstxuetiiaii^ Hairy 11 StrflL 
JUg^Kttot liii^aieer^ JL F. F, Ha^dL 

At tfe present time work is in progress at two- points in open 
if^fMit m4 dt ^e hesuHngs in tnnn^ At tiie sid of die Tear ap- 
pr(/fAf6M^ tweatjr per east, of tiie wo^ was completed. The 
tFXe»^Mti(M^ in open ent are made with the assistanee of a trench 
m^ehin^ md a platform deniA widch is used at tlie rock cot open- 
ing/ (itonnd water was found at deration 113 at Station 18 + SO 
HiiA in pnmped by a fr-inch centrifogal pnmp. IS'o excessive amonnt 
(rt f^trtltfd WAter 1m» been enconntered. Xo gronnd water was fonnd 
iff i)Uf ttlfifl^l portion bdow Station 15. The earth material excavated 
ntf Inf hfm cxmf^inted of fl^and and gravel and some clay near the bot- 
iHWi E^rcfrJJ^t material for concrete has be«i found in abundance 
in tbi? tfWicb/ Tbji!( uection will probably be completed about June 

Pifltiw ftf^ in preparfttion for the remaining sections of this exten- 
l»lmi fltitl (<(rtitffl(5t» will bo made for the same early in the coming year. 
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SCEEEUING MaCHXNIERY AT EaST BoSTON PuMPIKG StATIOX. 

The work of renewing and enlarging the screening plant at the 
East Boston pumping station, authorized by chapter 461 of the 
Acts of the year 1912, was commenced on July 23, 1912. On July 
19, a taking of 1,725 square feet was made in Addison Street lying 
inmiediately east of the Boston & Albany Freight Kailroad and 
south of the pumping station building. The screening at this station 
has been carried on in a smaU underground chamber which was 
built at the time of the construction of the original plant The 
changes contemplate the abolition of this underground chamber and 
the screens will be oipersited from the ground level in a new building. 
The machinery will also be replaced in duplicate. 

At the present time the concrete and brick masonry by-pass has 
been constructed, together with a new screen-chamber and the cast- 
iron screen guides are in place. 

Suitable connection has been provided for an additional siphon 
across Chelsea Creek as was contemplated in the original plans. 

A connection has been made between the sewer of the city of Bos- 
ton in Addison Street and the suction sewer at the station. This 
connecting sewer has been furnished with a fixed screen to be used 
during the period of constmction of the new work. When this work 
is completed the sewer will be relocated with a connection in such 
manner as to enter before the screens. The line of 6-inch water pipe 
which supplies the station has been changed to meet the new require- 
ments. 

Addition to the Sceeen-House Building. 

Plans have been prepared and contract made for the erection of 
tibe addition to the screen-house building. Following are the partic- 
ulars of the contract : 

Date of contract, December 26, 1912. 

Name of contractor, J. E. Locatelli Company, Inc. 

Price for reconstruction of screen-house building complete, $4,700. 

At this date the contractor has brought some material but has 
done, no construction work. 

Plans have been made for the new screening machinery and a con- 
tract for the machinery will be made early in the coming year. 
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Siphon at Sabatooa Street, East Boston. 

In extending its drainage works the city of Boston found it neces- 
sary to cross with a siphon under the line of the Metropolitan sewer 
in Saratoga Street at a point near Station 2 + 60 of Section 9 of 
the North Metropolitan Sewer. 

Because of the danger to the 9-foot Metropolitan main sewer dur- 
ing construction the city desired that this siphon should be con- 
structed by the Metropolitan Water and Sewerage Board. Suitable 
arrangements were made whereby the city agreed to reimburse the 
Board for all expenses incurred, and work was begun on the siphon 
on Septanber 4, 1912, under the supervision of Charles A. Haskin, 
using compressed air process. This siphon is built of brick and 
has a width of 5 feet and a height of 6 feet, and was successfully 
completed on October 30, 1912. Reimbursement from the city of 
Boston for all expenses was received by the Board. 

MAINTENANCE. 

Scope op Wobk and IFobcb employed. 

The maintenance of the Metropolitan Sewerage System includes 
the operation of 7 pumping stations, the Nut Island screen-house 
and 103.426 miles of Metropolitan sewers, receiving the discharge 
from 1,272.65 miles of city and town sewers at 401 points, together 
with the care and study of inverted siphons under streams and in the 
harbor. 

The permanent maintenance force includes 170 men, of whom 103 
are employed on the North System and 67 on the South System. 
These are subdivided as follows: North Metropolitan System, en- 
gineers and other employes at the pumping stations, 63, and on main- 
tenance, care of sewer lines, buildings and grounds, 40 men ; South 
Metropolitan System, 34 engineers and other employes vdthin the 
pumping stations, and 33 men on maintenance, care of sewer lines, 
buildings and grounds. 

In Appendix No. 5 will be found tables numbered 2 and 3 which 
contain data concerning the use of the system and its relation to the 
contributing cities and towns. 

The regular work of this department, in addition to the operation 
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of the pumping stations, has consisted of routine work of cleaning 
and inspecting sewers and siphons, care of pumping stations and 
other buildings and grounds, and the maintenance of the ferry at 
Shirley. Gut for transporting employes and supplies in connection 
with the operation of the Deer Island pumping station. 

In addition to these regular duties other work has been done by 
this department as below described. 

Gbade Cbossing at Medfoed Stbeet, Somerville, Fitchbueg 
Division of the Boston & Maine Railboad. 

At Medford Street, Somerville, the street has been depressed and 
the railroad carried across it on a bridge. The construction of the 
bridge abutments necessitated the driving of pile foundations and 
close attention had to be given to insure the safety of the Metropoli- 
tan sewer at this point. The inspection of this work in connection 
with the interests of the Metropolitan sewer has been done by a fore- 
man and assistants of the maintenance department. !N'o damage was 
done to the Metropolitan sewer. 

During this construction it was necessary to make a temporary 
connection, without regulator, between the 4-foot local combined 
sewer in Medford Street and the Metropolitan sewer. This connec- 
tion will be discontinued early in the coming year and the local 
sewage returned to its former channel. 

Gbade Crossing at Obient Heights, Boston, Revebe Beach & 

Lynn Railboad. 

At Saratoga Street, Orient Heights, the work of abolishing the 
grade crossing is in progress, the railroad being depressed 3 feet and 
the street raised 17 feet. It was found necessary to reinforce the 
9-foot Metropolitan sewer at this point by constructing a relieving 
arch of steel reinforced concrete 12 inches thick at the crown over the 
sewer to support the railroad tracks and the street embankment of 
the approaches to the bridge. For a part of the distance it was 
necessary to carry this reinforcement on a pile foundation. The 
inspection of this work in connection with the interests of the Metro- 
politan sewer has been done by a foreman and assistants of the 
maintenance department. 

At the end of the year 354 linear feet of arch reinforcement 
were completed, extending from Station 29 + 46 to Station 33, Sec- 
tion 8 of the North Metropolitan sewer, and \3afe ^otV cA. t^\s&ss^^%- 
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DSAIKAOE FEOM TaXXEBIES, GeLATIXE ASD GlCE WoRKS IS Wix- 
CHESTEB, WOBTTBS AXD StOXEHAM. 

Five meo and a foreman have been employed during a part of the 
year in Hushing and cleaning the Metropolitan sewer through the 
tannery districts of Winchester, Wohnm and Stoneham. 

All the tanneries and glne works of the district now hare settling 
tanks of suhetantial size. This method of treatment has very greatly 
reduced the amoont of sludge material entering the Metropolitan 
sewers and has materially lessened the cost of maintenance of the 
sewers in this district. 

The following table gives details of settling tanks' introduced to 
date, showing the operations of same with the amount of sludge col- 
lected and removed. 



Table of Semi-fiidd Sludge removed from SeitHng Banns at the Tanneria, QelaHne 
and Glue Works in WincheeUr, Wobvm and Stoneham. 
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PUMPDRGr STATTDlSa. 
Capacity ajd EtoirLiaw 

CIu^tEr 494y Acts of IDIL the eigbt-Jionr Isw^ 30 called^ be- 
eame operative on JuLj L 1911. At tins date estra labor was em- 
ployed at alL of tbe prnnping 9tatio]i& 

TBe cost of operatknL of the atatronfi far 1^ year Gsdmg December 
31j 1911^ was increased by tiie cost of litis ffitra labor for <me-half 
of the year. The cost £or tiie year ending Decanber 31^ 1912, is 
increased over tite previous year by the iwet IJiat titis extra labor 
has been snployed the whole year. The vacation period has also 
beei increased from ten to fifteen days per year. 

The following tables snnnznarbe tibe pnmpfng records for the year 
for the Metropolitan sewerage stations: — 



Deer Idand Pumpimg SbKtnnL, 

At this station are fonr submerged centrifugal pumps with im- 
peDeis or wheds S.25 feet in diameter^ driven by triple-expansion 
engines of the Beynolds^orliss type. 

Contract capacity of 1 pimq>: 100,000,000 gaHoDS, with 19^foot Eft. 

C(»itract capacity of 3 pmaps: 45,000,000 galloas cadi, with 19>foot lift 

Average doty for the year: 50,600,000 foot-poimd& 

Average qnantity raised eadi day: 55,700,000 gallomsw 

Force employed: 4 engineers^ 1 rdief oigineer, 4 firemen, 3 oilers, 3 sereoi- 

mcn, 1 rdief screenman and 1 laborer. 
Coal used : New Biver, costing fnxn $3.92 to $3.94 per gross ton. 
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Table of Approximate Quantities, Lifts and Duties at the Deer Island Pump- 
ing Station of the North Metropolitan System, 



MOMTHB. 


Total 
Pumpage 
(Gallona). 


Average 
per Day 
(GaUona). 


Minimum 

Day 
(GaUona). 


Maximum 

Day 
(GaUona). 


Average 

Lift 
(Feet). 


Average 
Duty (ft.-U>8. 
per 100 Iba. i 
Coal). 


1112. 

January, . 


• • 


2.116,300.000 


68,800,000 


58.500.000 


100.300.000 


11.45 


58,200.000 


February, 






- 1.876.400,000 


64,700,000 


53,700.000 


119.400.000 


11.54 


53300,000 


March. . 






2.047,500.000 


66,000,000 


40.900,000 


108.300,000 


11.06 


53,800,000 


April, 






2,126,600.000 


70,900,000 


56,700,000 


100,000,000 


11.04 


52.100.000 


May. . . 






1,069,300,000 


63,200,000 


50,100,000 


78.400,000 


10.90 


53.800.000 


June, 






1,510,200,000 


50.400.000 


37.000.000 


64,800.000 


10.72 


66,500^)00 


July. 






1,643,800.000 


53.000.000 


39.000.000 


82.800.000 


10.54 


50,300.000 


August, . 






1.468.700.000 


47.400.000 


88.100.000 


68,800,000 


10.48 


44,900,000 


September, 






1.336,200.000 


44.500.000 


34.200.000 


65,100,000 


10.81 


45,800.000 


October, . 






1.326.700.000 


42.800.000 


33.800.000 


61,900,000 


10.09 


42.400.000 


November, 






1.387.600.000 


46,300,000 


39.000.000 


71,900.000 


10.53 


46.400.000 


December, 






1,565.700.000 


50.500.000 


36.200.000 


98.400.000 


10.43 


49.700.000 


Total, 


20.365.000,000 


- 


- 


- 


- 


- 


Averace, . 






- 


55.700.000 


43,900,000 


85.000.000 


10.80 


50.600,000 



Average Coat per Million FooUgdllons for Pumping at the Deer Island 

Station. 

Volume (20.365 MilUon GaUons) X Lift (10.80 Feet) - 219.942 MiUion Foot-gaUona. 



Itsiis. 



Cost. 



Coat per 

MiUion Foot- 

gaUona. 



Labor 

Coal, 

Oil. 

Waate. 

Water, 

Packing, 

Miaoellaneoua auppUea and renewals. 

Totals, 

Labor at aereena 



S13.487 60 

9.545 04 

371 20 

109 40 

1.686 00 

117 55 

1.377 75 



$26.694 54 



10.06132 
.04340 
.00169 
.00050 
.00767 
.00053 
.00626 



$0.12137 
.01304 
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East BosUm Pumping Station. 

At this stanon mne four snlmierged centrifugal pumps, with im- 
pellers or wheels &35 feet in diameter, driven by triple-expansion 
engines of the ReyncJds-Coriias type. 

Contract capadtj of 1 pump : lOOjOOCMMM) gaUoos with 19-foot lift. 

Contraet eapadty of 3 piim{s: 4S.(MNMI00 gallons eadi, with 19-foot lift. 

ATarag« duty for the year: 73J30(MNN) foot-poonds. 

ATorage quantity raised each day: 53.700,000 gallons. 

Foroo onployed: 4 enginecis^ 2 relief engineers, 4 firemen, 1 relief fireman, 

3 oileis. 3 screenmen. 1 relief serecnman, 3 helpers and 1 laborer. 
Coal used : New Rivar^ eostiiig from 13.755 to $4 per gross ton. 



TM^ of ApprojtitMitt QmmUifies, LifU mmd Dmties ai the East Boston Pump- 

m§ StmHom of tka Xorih Meiropoiitam Systems 



Totel 



). ' (GftllOM). (GttDoDS). 



Lift 
(Fset). 



Average 

Duty (ft.-lb8. 

per 100 lbs. 

Coal). 



April 
May, 

My, 
Augiwl, 
S^plMBbtr* 
Oelob«r» . 
Novembw, 
Deeembw, 
Total. 



tut. 



1.4SOJ00iOOO . 

l.a7MOO,Q0O 
l.MI,7OD.000 ! 

I 

I 

1.317»7()0,Q00 
1.508,700,000 



CS,»0.ffH> 

ci,aoojooo 

I 

4S,l00i.QQO ; 

I 

a,ooo.ooof 

4S.«XM)00 

I 

I 

40,800.000; 

4i.»O,QQ0i 



481400,000 



$1,700JOOO 
47300400 
U.7OOJ0OO 
48s4OO40O 
SSjOQOjOOO 
ST JOOO4OO 
9M0O.O0O 
S340O4OO 
S1.SO0LO0O 
37.000400 
34400,000 



I IMOO4OO 
,!:U7.400400 

< 100400,000 

► 

■ 08,000400 

7S.400.000 

G400,000 

80.400,000 

06400400 

68400,000 

50400.000 

60400.000 

96.400,000 



19,633400.000 



53.700,000 



41,900.000 



16.15 
15.80 
15.83 
15.83 
15.66 
15.34 
H.76 
15.23 
15.83 
15.47 
15.39 
15.13 



83,000400 



15.54 



75,000.000 
63400.000 
64.000,000 
83,100.000 
80,800.000 
78400,000 
73400,000 
81400,000 
79,700,000 
76400,000 
65,100,000 
56,900.000 



73400.000 
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Average Coat per MiUion Foot-gallons for Pumping at the East Boston 

Station. 

Volume (19.633.1 Million Gallons) X lift (15.54 Feet) - 305,008.4 Million Foot-callona. 



Items. 



Cost. 



Cost pa* 

Million Foot- 

gaJlons, 



Labor, 

Coal 

Ofl 

Waste 

Water, 

Ptusking, 

MiaoeUaneons supplies and renewals, 

Totals, 

Labor at screens, .... 



$19,270 77 

9.952 80 

399 90 

138 05 

1,095 60 

113 71 

1328 88 



$33,400 37 



$0.06316 
.03263 
.00131 
.00046 
.00556 
.00037 
.00599 



$0.10947 
.00043 



Charlestown Pumping Station. 

At this station are three submerged centrifugal pumps, two of 
them having impellers or wheels, 7.5 feet in diameter, the other 8.25 
feet in diameter. They are driven by triple-expansion engines of 
the Reynolds-Corliss type. 

Contract capacity of 1 pump : 60,000,000 gallons with 8-foot lift. 

Contract capacity of 2 pumps: 22,000,000 gallons each, with 11-foot lift. 

Average duty for the year: 50,900,000 foot-pounds. 

Average quantity raised each day: 34,600,000 gallons. 

Force employed: 4 engineers, 1 relief engineer, 4 firemen, 3 oilers, 3 screen- 
men and 1 relief screenman. 

Coal used : New River and Pocahontas, costing from $3,725 to $3,985 per gross 
ton. 
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Alewife Brook Pumping Station. 

The plant at this station consists of the original installation of 
small commercial pmnps and engines, i.e., two 9-inch Andrews verti- 
cal centrifugal pumps, with direct-connected compoimd marine en- 
gines, together with the recent additions. The latter consists of a 
specially designed engine of the vertical cross-compound type, having 
between the cylinders a centrifugal pump rotating on a horizontal 
axis. 

Contract capacity of the two original pumps : 4,500,000 gallons each, with 13- 
foot lift. 

Contract capacity of new pump : 13,000,000 gallons, with 13-foot lift 

Average duty for the year: 17,400,000 foot-pounds. 

Average quantity raised each day : 3,446,000 gallons. 

Force employed: 3 engineers, 1 relief engineer, 3 screenmen and 1 reUef 
screenman. 

Coal used : New River, costing from $4,375 to $4.59 per gross ton. 



Table of Approximate Qua/ntities, Lifts and Duties at the Alewife Brook 
Pumping Station of the North Metropolitan System. 



Months. 


Total 
Pumpage 
(Gallons). 


Average 
per Day 
(Gallons). 


Minimum 

Day 
(Gallons). 


Maximum 

Day 
(Gallons). 


Average 

Lift 
(Feet). 


Average 

Duty (ft.-lbs. 

per 100 lbs. 

Coal). 


1912 


• • 


137,237.000 


4.427,000 


3,862,000 


6,695,000 


12.62 


19,000,000 


February, 






121,575,000 


4,296,000 


3,478,000 


7,462,000 


12.49 


19,000,000j 


March, 






154,161.000 


4,973,000 


3.669.000 


6.872,000 


12.54 


21,900,000 


Afiril, 






173,197,000 


5,773,000 


4,677.000 


7,344,000 


12.47 


24,400,000 


May. 






131,866,000 


4,254.000 


3.574,000 


5.300,000 


12.44 


19,200,000 


Jane, 






92.620.000 


3,087,000 


2.414,000 


3.910.000 


12.82 


17,900,000 


July. . 






88,130.000 


2,843.000 


2,288,000 


4.318,000 


12.67 


16,700,000 


August, 






75,378,000 


2,432,000 


2.076.000 


3,478.000 


12.85 


14,900,000 


September, 






64,106.000 


2,137,000 


1.868.000 


3.380,000 


12.87 


13,700.000 


October, . 






60.655.000 


1,957.000 


1.658,000 


2.645,000 


12.86 


13.200.000 


November, 






69,280.000 


2.309.000 


1.826.000 


3.526,000 


12.84 


13.700.000 


December, 






88.786,000 


2,864.000 


2.120,000 


5.429.000 


12.87 


16,300.000 


Total, 


1.259,991.000 


- 


- 


— 


- 


- 


Average, 






- 


3,446,000 


2.793,000 


5.028,000 


12.70 


17,400,000 



14^ MEntOKTl.TTAK - WaTT^ IPria. Dot 
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211 E na?r 



War^ SirBEi Pvmjnn^ Station 

■of liie ATlifrOhnTTnffTg irpfc. qpergnrng TddprDCBimg pcaazsL the 
phmgere of ifii5eii lire 45 indies in fFLgmPter irrii £ ^viuefc s;iiviE. 

AToan dsiT £k' ^» job*: S!L(C5JMI{I ffidt-pemn^ 



Fone anjAcinnGi: 4 fiopxieers. 1 ivibef •enpzieer, 4 £i«mim. 4 aDes:^. 4 s^smil 

Coal imdl: Xp«r Bzrvr, eosa&er £rcm $3L91 to iNL35 per |tqbs toa. 
ifa^tfigTal immp e pgc d jcr smeis dnzisf xhe tbet, Xj3ffe6 «oUe txi^ 
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Table of ApproximeUe Quantities, Lifts and Duties at the Ward Street Pump- 
ing Station of the South Metropolitan System. 



Months. 


Total 
Pumpage 
(Gallons). 


Average 
per Day 
(Gallons). 


Minimum 

Day 
(Gallons). 


Maximum 

Day 
(Gallons). 


Average 

Lift 
(Feet). 


Average 

Duty (ft.-lbs. 

per 100 lbs. 

Coal). 


1912 

January, . 

February, 

March, 

April, 

May, 

June, 

July, 

August, . 

September, 

October, . 

November, 

December, 






910.129.(K)0 
845,440,000 
1,026.523,000 
1.095.814.000 
934.875.000 
732,244,000 
736.999.000 
692.126,000 
606.389,000 
662.216.000 
642.953,000 
691.471.000 


29,359,000 
29.134,000 
33.099.000 
36,527,000 
30,158.000 
24,408.000 
23.771.000 
23.327.000 
20.213.000 
21.362,000 
21.432.000 
22.305.000 


26,029.000 
22.600,000 
23.250.000 
30,600.000 
18,250,000 
19.100,000 
17,800,000 
19,670.000 
15.550.000 
17.669,000 
17.600,000 
17.000.000 


36,379,000 
54.315.000 
47.787.000 
45.000,000 
36,500,000 
29,100.000 
44,700.000 
26.350,000 
27.450,000 
27.255,000 
30,390,000 
35,400,000 


41.17 
40.78 
41.50 
42.56 
40.96 
40.27 
40.17 
39.35 
39.18 
39.30 
39.40 
39.50 


87,800.000 
85.000,000 
91,700,000 
92,500,000 
86,000.000 
83,800.000 
85,500.000 
79.500.000 
70.800.000 
72,200.000 
72.200,000 
65,900.000 


Total, 
Average, . 


9.577,179,000 


26.258.000 


20,427,000 


36.719.000 


40.35 


81.075,000 



Records from plunger displacement. 

Average Cost per Million Foot-gallons for Pumping at the Ward Street 

Station. 

Volume (9,577.1 MUlion Gallons) X Lift (40.35 Feet) » 386.436 MiUion Foot-gaUons. 



Items. 




Cost per 
Million Foot- 
gallons. 



Labor, 

Coal, 

Oil.l 

Waste, 

Water 

Packing, 

Miscellaneous supplies and renewals, 

Totals. 

Labor at screens, .... 



$16,166 12 

8,426 68 

232 24 

31 70 

1,534 80 

181 31 

2,201 22 



$28,774 07 



$0.04183 
.02180 
.00060 
.00008 
.00397 
.00047 
.00570 



$0.07445 
.01164 



Quincy Pumping Station. 

At this station are two compound condensing Deane pumping 
engines and one Lawrence centrifugal pump driven by a Sturtevant 
compound condensing engine. 



loO 
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Ci infract rapacity of :{ pnmps: Deane. 3.000.000 giUIfflia; Deane« 5.000,000 

trailons; Lawrence centrifueal* 10.000.000 ^^JlnnH, 
Average dnty for the year: 31J375.000 foot-ponnda. 
Average quantity raised each day: 3,958,000 gailona. 
Force employed: 3 engineers. I relief engineer. 3 sereemnoi and 1 rdief 



Coal iiaed : ^ew River, coating from $4J305 to $4.69 per grofls ton. 
Materials intercepted at screen daring the year. 194 eobic yards. 

Table of Approximate QttatUitieSf Lifts amd Duties at the Quincy Pumping 

Station of the South JletropoUtan System, 



Total 



(GAilona). 



par Day Oajr 

iGaUonajf. GaUona). 



Day 
(GaUona). 



Lift 

(Esefe). 



AvenicB 
Duty itL-Om. 
100 Om. 



Coal). 



January, 



IflU. 



Mareh, . 

April, 

May, 

Jane, 

July, 

Auffuat, 

October, . 
November, 
December, 
Total, 
AverafB, 



186,U64]00 
136,060^)00 
166,202,000 
178,243,000 
156,900.000 , 
116,466,000 I 
102,932,000 I 
90,666,000 I 
80,960,000 I 
79,070,000 ! 
81,644,000 ' 
94,397,000 . 



5,3294)00 I 
4,724,000 ; 
3,329.000 j 
5,9414)00 ' 

SJ0B2JO0O i 

I 

3,8834)00 
3,320,000 
24B1,000 
2,699,000 
2,651.000 
2,7184)00 
3,0464100 



1,447,591,000 



3,968,000 



4,510,000 
3,7464)00 

3,911,000 
54)71,000 
4,3664)00 '■ 
3,154,000 ' 
2,9604)00 i 



2,561,000 I 
2,389,000 I 
2,227,000 . 
2.400,000 , 
2,586,000 



9.170,000 
8.0144)00 
7,1754)00 
7,096,000 
5,6884)00 
4,503,000 
3.706,000 
3.200,000 
2,947,000 
2,817,000 
3,008,000 
5,1134)00 ! 



22.01 
21.75 
23.19 
25.50 
22.16 
21.17 
21.02 
21.03 
21.07 
21.01 
21.01 
21.07 



35,500,(100 
32,3004100 
34,800,000 
36,400,000 
34,7004)00 
32,500,000 
31,400,000 
30,0004100 
28,0004100 
28,3004100 
27,2004)00 
27,4004100 



I 



3.327.000 : 5,206,000 21. S3 



31,375,000 



Average Cost per MiUion Foot-Gallons for Pumping at the Quincy Station. 

Volume (1.447.6 MiUkm Gallons) X Lift .21.83 Feet) - 31.601.1 Million Foot-callons. 



Itu0. 



TiAbOT, 

Coal, 



Oil, 



Warte 

Wafw 

Pnckltif 

MisC^llaneoiM oupnllef and renewals, .... 

Tdtale 

tjib^r at M*reeti(i, ollInK and nilnreUaneoun services. 



Cost. 



16,331 96 

1,678 39 

38 90 

18 20 

227 69 

33 16 

441 03 



S8.769 32 



Cost TP& 

Million FdoC- 
gallons. 



10.20037 
.06311 
.00123 
.00057 
.00720 
.00105 
.01395 



10.27748 
.05063 
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Nut Island Screen-House. 

The plant at this house includes two sets of screens in duplicate, 
actuated by small reversing engines of the Fitchburg type. Two 
vertical Deane boilers, 80 horse-power each, operate the engines, pro- 
vide heat and light for the house, burn materials intercepted at the 
screens, and furnish power for the Quincy sewage lifting station. 

Average daily quantity of sewage passing screens, 48,200,000 gallons. 
Total materials intercepted at screens, 1,145.5 cubic yards. 
Materials intercepted per million gallons of sewage discharged, 1.75 cubic feet. 
Force employed: 3 engmeers, 1 relief engineer, 3 screemnen and 1 relief 

screenman. 
Coal used: New River, costing from $4.04 to $4.12 per gross ton. 

Quincy Sewage Lifting Station. 

At this station are two 6-inch submerged Lawrence centrifugal 
pumps w^ith vertical shafts actuated by two Sturtevant direct-current 
motors. 

The labor and electric energy for this station are supplied from 
the Nut Island screen-house and as used at present it does not mate- 
rially increase the amount of coal used at the latter station. The 
effluent is largely ground water. 

Average daily amount pumped, 48,000 gallons. 
Average lift, 15.8. feet. 

Coal for use at the several stations has been purchased as fol- 
lows : — 
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METROPOI.ITAN SeWERAGE OuTFALI^S. 

The Deer Island outfall has been in continuous operation since 
May, 1895. 

The 60-inch outfall pipes on the South Metropolitan System have 
been in operation since October, 1904. 

These outfalls are in good condition and free from deposit. Dur- 
ing the year the average flow through the North Metropolitan outfall 
at Deer Island has been 55,700,000 gallons of sewage per 24 hours, 
with a maximum rate of 151,800,000 gallons on December 27. 
The average discharge from the outfalls of the South Metropolitan 
System during the year has been 48,200,000 gallons of sewage per 
24 hours, with a maximum rate of 135,000,000 gallons per 24 hours 
on February 21. 

Material Intercepted at the Screens. 

The material intercepted at the screens at the North Metropolitan 
Sewerage stations, consisting of rags, paper and other floating mate- 
rials, has during the year amoimted to 4,069 cubic yards. This is 
equivalent to 5.4 cubic feet for each million gallons of sewage pumped 
at Deer Island. 

The material intercepted at the screens at the South Metropolitan 
Sewerage stations has amounted to 2,545.5 cubic yards, equal to 3.89 
cubic feet per million gallons of sewage delivered at outfall works 
at Nut Island. 

Studies of sewage flows indicate that the Metropolitan sewers and 
siphons are free from deposit. 

I wish to express my appreciation of the value of the services ren- 
dered to me by the assistants in their various capacities. 

FKEDERICK D. SMITH, 

Engineer of Sewerage Works. 
Boston, January 1, 1913. 
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AFPE:3i:i>rx No. 1. 



CqsttHiCts scads axd 



PCXDIXG DUBING 
made before 



oc 



4 

6 



1 712 
£ 310* 

3! 316 



pvnnpmc 






347 
348* 



349« 



300 



33.M* 



M-M* 



; 5. 



Xbc a 



casjofw «iij» 






HoOr M^ Co., Btif- 
fBk>, N. Y. 

Pkatt ^ Cady Co., 
Hartford, Conn. 



73H60 



Pnmptnc Station. 



■ SoS, 

I 7. 

10 



160 



tons 

pipe: 25 tons 344neh pipe 
with flexible joints; 20 
tons30-ineh tftraicht pipe; 
85 tons 24-inch stringht 
fripe; W tons 12-inch 
straicht pipe and 10 tons 
6-inch straight pipe; and 
15 tons special castings. 

2 horisontal fire-tube boilers 
for Southern Extra High 
Service Pumping Station. 

Furnishing and placing 
about 1,200 cubic yards of 
loam at Southern Extra 
High Service Pumping 
Station. 

},OfiO tons New Riv«r or Po- 
cahontas ooal: 350 tons for 
Arlington Pumping Sta- 
tion, 700 tons for Spot 
Pond Pumping Station. 

A,A0O tofis IWaver Run coal 
for Chfwtnut Hill Pump- 
log Htatlotts. 



nr-Donn-Gordon 
Co., Cincinnati, O. 



8,738 00 



4> 

3« 

10 



2U4S00 
4,753 00 



19,984 001 !i A. Vamerin Co., Boe- 
ton. 



4,673 501 



1.685 00 



13.88 and 

$4.68. July 

to Apr., 

14.78. Apr. 

to July. 

13.70 > per 
ton. 



i.en 00* 



$1.30 > per cu. 
yd. 



$3,801 and 
$4,351 ton. 



$3.75 per 
ton. 



Warren Foundry and 
Machine Co., Phil- 
lipsburg, N. J. 



Robb Engineering Co., 
Ltd., Boston. 



T. H. Corrigan, Bos- 
ton. 



NewEn^and Coal and 
Coke Co., Boston. 



Gorman-Leonard Coal 
Co., Worcester. 



> CHmiTMi bassd upon thii bid. 



* Contnust completed. 
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Appendix No. 1. 



THE Year 1912 — Water Works. 

1913 have been pven in previoiu reports.] 



7. 



Date of Con- 
tract. 



Date of 

Completion 

of Work. 



9. 



Prices of Principal Items of Contracts 
made in 1912. 



Value of Work 

done 
Dee. 81, 1912. 



Sept. 21, 1909 



June 3, 1911 



S^t. 18. 1911 



Apr. 15, 1912 



Mar. 28, 1912 



Apr. 4, 1912 



July 26, 1912 



Apr. 27, 1912 



Dec. 30, 1912 



Sept. 4, 1912 



July 8, 1911 



May 17, 1912 



Oct. 24, 1911 



July 13, 1912 



For pumping station superstructure complete 
with all appurtenances, $19,984. 

For 24-inch pipe with flexible joints, $30 per ton 
of 2,000 pounds; for all straight pipe, $23.60 per 
ton of 2,000 pounds; for special castings, $50 per 
ton of 2,000 pounds. 



For whole work, $1,671, 



For furnishing and placing loam, $1.30 per cubic 
yard. 



$99,500 00 
5.000 00 

15,000 00 



20,500 00 
4,763 28 



1,711 00 



4.474 28 



17,768 77 



1 
2 



4 

5 



8 



9 



t Arlington Station. 



* Spot Pond Station. 
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Contracts iusk asd fendkg diisixg 






iltiBC. pil* driiinc Me., , 
_DIKetcd nitli knimiic 
of Xkiaeh liphaB tmm ' 
Soncw Rinr mt Kb Hill i 
BriV- { 

Sapairiu imf <■( Lovar I 
Cms Cbunba' >t Wuho- ! 



1«8bmU> 
I Ordv. 

l7 8pK!U< 
Onfar. 

bnbr. 

B ^ml> 
bite. 



S : tm n ' MI W,* P n » w Eq nJimiBit Co., 

1 tUOpmUmJ HM' par < Bidv Oal Co., Bi» 

1 UOS pw too.' tUOi par ^ Idd» Cool Ql, )U- 

S nJOpartoD. n.T>> par GonBaB-I«aoaii] Cal 

I •tht Sbud 
Co.,Sbw 

:, W.P.LoTitlSDiisCa.. 

MOCOi ' Jimea RnaeU Bote 
;. Wflcki Co., Borton. 

LuAt. Hatt BBd Pvwa- 
CMpontiDa. BoMoD. 

SiOOOi ; BobcrtGaU^bsCo., 



I tixoo 



m 09 1 M> 001 ' H. W. On Co.. Sow- 

MO 00 I B» 00' ' Wiher H. Prebta Co., 

HO DO : «0 00' ! F. 8. P^tw Co., Cub- 

sot 00 ; m S7> I Wm. h. GiUwd co.. 
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THE Year 1912 — Water Works — Coniifiix^. 



Date of Con- ' 
tract. 



Date of 
Comi 



PlJLca of Princci 



2 ItesES of Coctraets 

mvm. 



It. 



TahvofWork 



Dec 3U If 13. ; 



k 



Hay 31. 1912 



SSBOO it 



June 3, 1913 
June 5, 1913 



\ 



June 3, 1913 ' 



; 



9Lli per ton of 3.310 pounds defirered on ears at 



fUO per ton of 3JM0 pounds deiiTend in bins at 
the Spot Fond Station. 



S3.79 per to n of 3.310 pounds delivered on cars at 
CiMitarat Uill Pnmpinc Stataoais. 



1.SS3 3I U 
3.3StO :13 

13,2tl8» '13 



June 37, 1913 ' Aug. 13, 1913 For funushinc neeeasary labor and plant to do all 

dredsinK required, $1,100. 



Oct. U. 1913 

Aus. 14. 1913 

Aus. 19. 1913 

Get. 9. 1913 



Oct. 9. 1913 
Oct. 14. 1912 



Oct 26. 1912 



NoY. 5, 1912 



Dec 2. 1912 I For wbole work. fl.lOO, 



Oct. 10, 1912 For each set. $40, 



Oct. 30, 1912 Cost of materials and labor plus 10 per cent.. 



For wbole woik, $540, 



I 



Nov. 0, 1912 



Dec 21, 1912 



Dee. 13. 1912 



For wbole work, $340. 
For wbole work. $850. 



For wbole work. $490. 



For whole wm-k, $302.67, 



• ! 



i 



1.4«0 9t 14 



UOOOO ;i$ 



3IDO0 lit 



3,70158 |17 

J 



<1S 



It 



8S000 iao 



490 00 



n 



30367 (32 



$19S,rSl 37 



• Efficiency considered, this was lowest bid. 

* Competitive bids were not xeoeived. 

' Competitive bids were xeoeived for materials ool^. 
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CO^CTSACTS MADE AXD PEXDDiG DCSIXG THE 

— Canduded, 



Yeak 1912 — Water Works 



Sommary of Contracts. 



Yalmaf 

Walk done Dee. 

««lfli. 



BOinplet»H fiom 18M to If 11, ioeliunre. 



Dtdnet for work done on 11 Sudbniy Bcaerrocr eoctneU by the city of 
Total of 256 eontncta, 






$ie,&5«.396 06 

I 

512.000 00 
I flM«4.386 06 



> In this ■ommAry eootiaets ehmrgied to maintemuiee mn grctaAd 
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Table No. 2. — Rainfall in Inches at Jefferson, Mass., in 1912. 
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Table No, 3. — Rainfall in Inches at Framingham, Mass., in 1912. 
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Table Xo. 4. — Rainjail in Inchet at Chestnut Hill Retervoir in 1913. 
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Table No. 4. — Rainfall in Inches at Chestnut Hill Reservoir in 1912 — 

Concluded. 



Datb. 


Amount. 


Duration. 


Date. 


Amount. 


Duration. 


Oct. 1, . 


.04 


3.20 P.M. to 3.40 P.M. 


Dec. 2, . 


.50 


2.30 P.M. to 10.00 P.M. 


Oct. 9, . 
Oct. 10, . 


} .05 


7.45 P.M. to 

3.25 A.M. 


Dec. 6, . 
Dec. 17, . 


.43 
} 1.25 


2.30 A.M. to 7.45 A.M. 
11.05 P.M. to 


Oct. 11, . 


I .09 


5.05 A.M. to 


Dec. 19, . 


2.30 P.M. 


Oct. 12. . 


7.30 A.M. 


Dec. 24, . 


.641 


7.15 A.M. to 4.45 P.M. 


Oct. 19, . 


.03 


1.15 P.M. to 6.00 P.M. 


Dec. 27, . 


1.13 


3.30 A.M. to 3.00 P.M. 


Oct. 23, . 


1 1.08 


10.15 A.M. to 


Dec. 27, . 


.151 


3.00 P.M. to 8.30 P.M. 


Oct. 24, . 


7.15 P.M. 


Dec. 30, . 


1.05 


7.00 A.M. to 7.35 P.M. 


Oct. 25, . 


I .32 


10.00 A.M. to 


Jan. 1, . 


.05 


3.20 A.M. to 6.25 A.M. 


Oct. 28, . 


2.25 A.M. 


















Total, . 


5.20 




Total. . 


1.61 














Nov. 1, 


.56 


11.45 A.M. to 10.00 P.M. 




Nov. 7. 


1 1.24 


2.30 P.M. to 








Nov. 8. 


6.00 A.M. 








Nov. 13. 


1 '^ 


6.00 P.M. to 








Nov. 14. 


9.00 P.M. 








Nov. 24, 


.45 


11.30 A.M. to 10.00 P.M. 








Nov. 28, 


.211 


10.30 A.M. to 3.35 P.M. 








Total, . 


3.00 





Total for year 39.96 inches. 
1 Snow. 
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TABtiC So, 13, — S&urees from which and Periods dunM§ lekieh Water has been 
drawn far the Siqypiif of the Metropolitan Water District. 

Pr&m Waektuett Sesertoir into the WaekuMeit AqueitteL 



Uatnm, 



Uanh, . 
Aprtt, . 

Aufott, . 

Dtptof&biff 

Oetober, 

Narmnber, 

Dtotmber, 



17 

24 
9 
16 
31 
» 
27 
16 
23 
31 
29 
31 



AcnrAX. T; 



292 



27S 
3U 
91 
230 
706 
453 
404 
242 
306 
473 
516 
537 



4,638 



2S 
57 
36 

58 



5 
4 

31 
43 

20 
28 



10 



2.073.9 
3.444.9 
729.5 
2.303.3 
4,121.2 
2.390.5 
4.672.3 
2.406.8 
2.359.0 
3.107.4 
3.046.8 
3.125.3 



33.780.8 



Total actual time, 193^ days. 

Total quantity drawn. 33.780.800,000 gallons. 

From Sudbury Reservoir through the Weaton Aqueduct to Weston Reservoir. 



Month. 



Number of 
Days during 

which 

Water was 

flowing. 



Actual Time 
(Hours). 



Million 
Gallons 
drawn. 



January, 
February, 
March, . 
April, . 
May. . 
June, 
July, . 
August, 
September, 
October, 
November, 
December, 
Toiale, 



31 
29 
31 
30 
31 
30 
81 
31 
30 
31 
30 
81 



366 



744 
696 
744 
720 
744 
720 
744 
744 
720 
744 
720 
723 



8.763 



1,131.7 
1,056.3 
1,109.1 
1,066.4 
1,131.7 
1,101.7 
1,136.6 
1,129.6 
1.106.8 
1,177.3 
1,110.5 
1.149.5 



13.407.3 



Tbtel Mtual time, M5.13 daya. 

Total quMiUty dxawn, U,4M«VX^«^X!A va&»na. 
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Table No. 13 — Continued. 

From Framingham Reservoir No. 2 through the Sudbury Aqueduct to Chestnut HUl Reservoir, 



Month. 



Number of 

Days during 

which 

Water was 

flowing. 



Actual Time 
(Hours). 



Million 
Gallons 
drawn. 



January, 
February, 
March, . 
April, . 
May, . 
June, 

July, . 
August, 
September, 
October, 
November, 
December, 
Totals, 



31 
29 
18 



78 



744 
694 
412 



1,850 



310.0 
289.2 
171.7 



770.9 



Total actual time, 77.08 days. 

Total quantity drawn, 770,900,000 gallons. 



From Framingham Reservoir No. S through the Sudbury Aqueduct to Chestnut HiU Reservoir. 



Month. 



Number of 

Dajrs during 

which 

Water was 

flowing. 



Actual Time 
(Hours). 



Million 
Gallons 
drawn. 



January, 
February, 
March, . 
April, . 
May, . 
June, 
July, . 
Atigust, 
September, 
October, 
November, 
December, 
Totals, 



31 
29 
31 
30 
31 
30 
31 
31 
29 
20 
29 
31 



353 



744 

696 

744 

696 

744 

716.5 

744 

724 

670.5 

441 

692.5 

744 



8,356.5 



2.584.7 
2,533.5 
2,244.9 
2.110.8 
2.270.0 
2.267.4 
2.545.4 
2.105.2 
1,881.3 
1.599.3 
2,184.3 
2,067.1 



26.393.9 



Total actual time, 348.19 days. 

Total quantity drawn, 26,393,900,000 sbWoiia. 



Wf 



yiEJtlOf<AJTAS WATER 



[PtaikDioe. 



No, l3 — C<mehdeiL 

gu CtdkHmmtt 
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Wthfwmj, 














U i 
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17 


3SI 


27D.S 


Mfl^MBlMlff 
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7U 


Cl.% 


Octoiwr, 












14 


82 


2n.o 


iS€f^9UnMXf 












8 


Itf 


132.4 


YHltMtnMKt 














- 


- 


- 


Totob, 


100 


2.290 


1,541.2 



Total aetaal time, 9bXl dasfu. 

Total quantity drawn, 1,M1,200/)00 sallona. 



Table No. 14, — Average Daily Quantity of Water flawing through Aqueducts in 

1912 by Months.^ 



MOXTB. 



Waehoflett 


Weston 


Sudbury 


Aqueduct 


Aqueduct 


Aqueduct 


into 


into 


into 


Sudbury 


Metropolitan 


Chestnut Hill 


Reservoir 


District 


Reservoir 


(Gallons). 


(Gallons). 


(Gallons). 



Coehituate 

Aqueduct 

into 

Chestnut ffill 

Reservoir 

(Gallons). 



January, 
February, . 
March, 
April, . 
May, . . 
June, . 
July, . 
August, 
September, 
Ootobtr, 
Novambtr, . 
Dtotmbtr, . 
Averagti 



66,748,000 

118,634.000 

23,365,000 

76,607,000 

132,774,000 

79,507,000 

150,529,000 

77,461,000 

78,457,000 

100,058,000 

101.383.000 

100,648,000 



92,126,000 



36,507,000 
36,424,000 
35,777,000 
35,547,000 
36.506,000 
36,723,000 
36.664,000 
36,439.000 
36,893,000 
37,977,000 
37,017,000 
37,081,000 



86.632,000 



93,377,000 
97.335.000 
77,955.000 
70,360,000 
73,226,000 
75.580.000 
82,110,000 
67,910.000 
62,710.000 
51.590.000 
72310.000 
66.681,000 



74,221,000 



6,279.000 



6,210,000 

8,726.000 

15,030.000 

9.419,000 

4,413,000 



4.211,000 



' Not iaduding quantities wasted wYnle dessos^ eM i«pmxvd% ««vi»A\»^a. 
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METROPOLTTAX WATER [Pab. Dot 



TaBLC \o. 21. — (Mettr Bnn».) Aaem^ Daily Conmanytum i^ Water dtoriif 
Ok Year l»lt, w tA« Citu» and Tovnu mtppiUd by iMe JfetrapoliLm Water 
Work*, uidudMff Baton, SomgreilU, CheUea, MaUen, Eeerea, QttuKy, 
Me^ord, M^rom, Borne, Watertatm, ATHngtim, Laxnulon, XHton, Stoiu- 
ham, WiiUkrop, SaamjMeott, BebttiMl and .Vofamt. (Far Ctmmmpim t^ 
Water m WkoU Metrape^an Water DutriO, tee TabU So. SS.) 



■, VtluUd mm BPiiliHl nth OJKjm d 
I, tha CuUd acaUa GoTsniiiait H 
wHh OMtJtO fiOloiu, cqoinlmt to ■ ttiOr nsica aim nf lUMi » 
tMlAV ■■Ocoa. ifoiTtiaA to m iaOj nnca Ma of 1T,SI0 oHou. 
n* abov* Ubia indndn tlw Hrda Park diiOieC. 

IadB<i*d is aboT* qnutHin ia H,S71,00D vUkm loiiplied to (be Hrda Itek dHlriet bom 
msni whlefa mn diaeoatiBaai] Fatonary sth. 



Table No. 25. — (Mefer Boma.) .^vercve Daily Consumption of Wata- i 
OaUons, from the Lmo-aervice System in 1912. 
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Tabix Xo. 26l — (Jf«ler Bada.) Awrofft Daii^ C-mfiumptifm ^tfi VT'Otefr^ m 



January, 
Febroazy. . 
March, 
AfHiU . 

Mar. - - . 
June, . 

July. . . . 
Aucost, 
September, . 
Octobtf, 
November. . 
December. . 
For the year. 



IUBi.NO 
3I.10S.400 
31,900,000 
3S,1S.100 '.' 

st.ess.ioo , 

r 
SS/114,500 

31,737,300 , 

1 
29.442.700 j 

30.085.700 :! 



*«• 



0M.?90 
9S7.700 
1.0SS.700 
797.300 
810.300 
8S1.900 
829,000 
817.100 



32.041,1001 



837,400 



X 



7431,^ 

9.orti««o 

9.43T.aW 
S,0(»MW 
7,513.900 
7.072.000 
0,6S6.000 
6,509.700 






?» $1«.«M 



l,013v$» 
i9M,IW 
«34«90(l 

061,300 



7,826,100 » 



s;«vO(» 



In addition to the aboTe ^ the United Statee Govwnment Reaervation on IVddooka UUAd 
aapplied with a daily averace rate of 113,900 gallons, and * part of Saufus with a daily av«rat* n^ta of 
17,500 sallons, and Wakefield with a daily aveiace rate of 36.400 gallons. 

The above table includes Hjrde Park district. 

Induded in above quantities is 34,971.000 gallons supplied to Hyde Park district from local aMircot 
which were discontinued February 5th. 
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Table No. 28. — (Pump Basis,) Consumption of Water in the Metropolitan 
Water District, as constituted in the Year 1912, and a Small Section of the 
Town of Saugus, from 1893 to 1912. 

[GallonB per day.] 



Month. 


lt9S. 


U94. 


1895. 


lt96. 


1897. 


Januacy, 


75,209.000 


67,506.000 


68.925.000 


82.946.000 


85.366.000 


February, 








71.900.000 


68.944.000 


80.375,000 


87.021,000 


83.967.000 


March, 








67,638.000 


62.710,000 


69.543.000 


86,111.000 


82.751.000 


April, 








62.309.000 


57,716.000 


62,909.000 


77,529.000 


79,914.000 


May. 








61.025.000 


60.676.000 


65,194.000 


73.402,000 


76,772.000 


June, 








63.374.000 


68.329.000 


69.905,000 


77,639,000 


77.952.000 


July, 








69.343.000 


73,M2.000 


69.667.000 


80,000,000 


85.525.000 


August, . 








66.983.000 


67,995.000 


72,233,000 


78,537,000 


84.103.000 


September, 








64.654.000 


67,137,000 


73.724,000 


74,160,000 


84.296,000 


October, . 








63.770.000 


62.735.000 


67.028,000 


71,762,000 


79,551.000 


November, 








61.204.000 


62.231.000 


64,881,000 


71,933,000 


72,762.000 


December, 








66,700.000 


65.ias,ooo 


70,443.000 


79,449,000 


76,594.000 


Average, 


66.165.000 


65.382.000 


69.499,000 


78,360.000 


80.793,000 


Population, 








723.153 


743,354 


763,557 


786,385 


809,213 


Per capita. 








91.5 


88.0 


91.0 


99.7 


99.8 



Month. 


1898. 


1899. 


1900. 


1901. 


1902. 


January, 


83,880.000 


96,442,000 


100.055.000 


111,275,000 


118.435,000 


February, 








87,475.000 


103,454,000 


98.945,000 


117,497,000 


117,268,000 


March, . "■ 








85.468.000 


90,200,000 


97,753.000 


105,509,000 


108,461,000 


April, 










76,574,000 


86,491,000 


89,497,000 


93,317,000 


103,153,000 


May. 










76,677,000 


89,448,000 


87,780,000 


95,567,000 


106,692.000 


June, 










83,463,000 


97,691,000 


98,581,000 


103,420,000 


110.002.000 


July. 










88,228,000 


96,821,000 


107,786,000 


106,905,000 


108,340,000 


August, . 








. . . 


87,558,000 


92,072,000 


102.717,000 


102.815,000 


107.045.000 


September 


t 








88,296,000 


91,478,000 


103,612,000 


102.103.000 


107.752.000 


October, . 










81,770,000 


89,580,000 


98,358,000 


103.389,000 


106,560,000 


November 


» 








78,177,000 


86,719,000 


93.648.000 


101,324,000 


105.175.000 


December, 










86,355,000 


85,840,000 


97,844,000 


113,268.000 


125.434.000 


Average, 


83,651,000 


92,111,000 


98,059,000 


104,645,000 


110,345,000 


Population, 








832,042 


854.870 


877,698 


892,740 


907.780 


Per capita. 








100.5 


107.8 


111.7 


117.2 


121.6 



196 METROPOLITAN WATER [Pub. Doc. 

Tabu No. 28. — (Pump Basi».) of Water, etc. — Concluded 



u^. 


tm. 


«.. 


«.. 


IMJ. 


nil. 


Jiin^n- 


lMJTe.000 


133J7i.00O 
I2«3«.000 

123.305,00a 

12B,7M/I00 
121,781,000 

iis.(M3.aoo 

m.9S9fiO0 
lll,«64.000 
IIS.733,000 


I27,M8.000 


U3J81,000 

i««e.ooo 
iis,e«B.ooo 

111,648,000 

llS.0»5fl)0 

m,oM.ooo 

111.001,000 
10S.72«J100 
108,878.000 
1OSJ7J.00O 
I04.8VZ.000 


m,in.ooo 


Hitch, 

Apfil 


128.884.000 
128.S26.00O 


117 

118 
112 
121 


TO 
073 
081 

S7S 

332 
828 

m 


m 

000 

000 
000 
000 
000 
000 
000 


iiajo8,ooo 








July 


13SJ32,000 


m.m.m 
















117.118.000 


10»,28»JMO 








Ferroplta, . . . . 


130.711.000 
1.021,890 


122,851,000 
1,061.420 


1 


488 

078 


000 

»30 


iu.mjxo 

1.102,210 

103.4 


1.118,470 
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Tabu: No. 35. — Chemical Examination of Water from a Faucet i 

from 1892 to 191S. 
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Table No. 37. — Number of Bacteria per Cubic Centimeter in Water from Varvnu 
ParU of the Metropolian W<der Warkt, from 1898 to 1912, tnduwM. 
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38, — Cofors of Water from Variovs Parts of the Metropolitan Waler 
Works in 191S. (Means of Weekly Dderminations.) 

[Platinum Stwidard.l 



■ TIm Dolon given In tbie column npreunt the combined 
FMd«n. Th* color of each ia determined monthly, and due 
to tha ■!>•■ of the itieuiu. 



'eicht is (iTea in comblDing (be nanit* 
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Tabu So- 3S. — Colore of Wider, «te- — CoDchided. 
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Table No. 39. — Tem-perature* of Water from Various Parte of Ihe MdropolHtjn 
Water Works in 1912. (Means of Weekly Dtterminationf.) 

[The tcmpsntnna m tekm at tlw Blue iilKa 
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Table No. 39. — Temperaturet of Water, etc. — Concluded. 

(Dtcnca Fmhnnbdt.] 



Table No. 40. - 



■ Temperaimes of the Air at Three Stations o 
Water Works in 191S. 

[Decree! FBhranhait.] 
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Watek Works Statistics for the Year 1912. 

The Metropolitan Water Works supply the Metropolitan Water Dis- 
trict which includes the following cities and towns : — 



CiTT OB Town. 



Population, 
Censos of 1910. 



Estimated 
Population, 
July 1, 1012. 



Boston, 

Somerville ' . 

Maiden, 

CheLsea, 

Newton,* 

Everett, ......... 

Qttincy 

Medford, 

Hyde Park, 

Mdroee, 

Revere, 

Watertown, 

Arlington, 

Milton, 

Winthrop, 

Stoneham, 

Swampscott, 

Lexington, .^ 

Belmont, 

Nahant, 

Total population of Metropolitan Water District, 
Saugus,* 



670.585 

77,236 

44,404 

32.452 

39.806 

33.484 

32.642 

23.150 

15.507 

15,715 

18,219 

12.875 

11.187 

7,924 

10,132 

7.090 

6,204 

4,918 

5.542 

1.184 



1,070,256 
280 



718.900 

81.080 

46.840 

84.720 

41.780 

86,110 

34,640 

24.880 
.1 

16.350 

19,980 

13.700 

12,120 

8.300 

11.050 

7.600 

6.520 

5,240 

6,080 

1,320 



1,127.210 
280 



> No water supplied during the year from Metropolitan Water Works. 

> Included in Boston. 

* Only a small portion of Saugus is supplied with water. 



Mode of Supply. 

31 per cent, by gravity, 
69 per cent, by pumping. 
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Pumping, 

Chestnut Hill Pumping Station No. 1: — 

Bnilders of pumping machinery, Holly Manofaeturing Company, Qnintaid 
Iron Works and E. P. AUis Company. 

Description of coal used : — Bitmninoos : Beaver Run and Sonman. Anthra- 
cite: buckwheat and screenings. Price per gross ton in bins: bituminois 
$4.04 to $4.05, buckwheat $2.86, screenings $3.08. Average price per gross 
ton $4.02. Per cent, ashes 10.7. 

Chestnut nill Pumping Station No. 2: — 

Builders of pumping machinery. Holly Manufacturing Company. 
Description of coal used: — Bituminous: Beaver Run and Soimian. Price 

per gross ton in bins : bituminous $3.89 to $3.93. Average price per gross 

ton $3.91. Per cent, ashes 10.0. 

Spot Pond Station: — 

Builders of pumping machinery, Geo. F. Blake Manufacturing Company and 

Holly Manufacturing Company. 
Description of coal used: — Bituminous: Pocahontas and New River. 

Anthracite: screenings. Price per gross ton in bins: bituminous $4.39 to 

$4.76, screenings $2.50. Average price per gross ton $4.42. Per cent 

ashes 10.7. 



Chestnut Hill Pxtmpzno Stations — 



No. 1. 



Engines 

Nos. 
land 2. 



Engine 
No. 3. 



Engine 
No. 4. 



No. 2. 



Engine 
No. 12. 



Daily pumping capacity (gallons), .... 

Coal consumed for year (pounds), .... 

Cost of pumping, figured on pumping station expenses. 

Total pumpage for year, corrected for slip (million 

l^ons). 
Average dynamic head (feet), .... 



Gallons pumped per pound of coal, . 
Duty on basis of plunger displacement, . 
Cost per million gallons raised to reservoir, 
Cost per million gallons raised one foot, . 



16,000,000 


20,000.000 


30,000,000 


1,881,720 


21,735 


4,034.529 


15,874.72 


$102.45 


$17,815.30 


942.55 


22.33 


5.719.05 


133.96 


118.09 


120.93 


682.16 


1,027.38 


1,417.53 


78,490,000 


105,700,000 


145,660,000 


$6.2328 


$4.5880 


$3.1151 


.0465 


.0398 


.0257 



40.000.000 

4.069,092 

$16,571.32 

6.035.32 

123.61 

1,483.21 

155,820,000 

$2.7457 

.0222 
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Chestnut Hill 

Pumping 
Station No. 2. 


Spot Pond 
Station. 




Engines Nos. 5. 
6 and 7. 


Engines Nos. 8 
and 9. 


Dftily pumping capacity (sallons) 

Coal consumed for year (pounds) 

Cost of pumping figured on pumping station expenses, 
Total pumpage for year, corrected for slip (million gallons). 

Average dynamic head (feet) 

GalloDs pumped per pound of coal 

Duty on basis of plunger displacement 

Cost per million gallons raised to reservoir 

Cost per million gallons raised one foot. 


105.000.000 

6.220,263 

$34,210.17 

16.561.43 

46.04 

2,662.50 

104.200.000 

$2.0657 

.0449 


30.000,000 

2,577.635 

$16,042.06 

2.938.92 

127.84 

1,140.16 

123,890.000 

$5.4585 

.0427 



Consumption. 

Estimated total population of the nineteen cities and towns 

supplied wholly or partially during the year 1912, . . 1,086,690 

Total consumption (gallons), pump basis, .... 42,388,000,000 

Average daily consumption (gallons), pump basis, . . 115,814,000 

Gallons per day to each inhabitant, pump basis, . . . 106.6 



Distribviion. 





Owned and 
operated by 
Metropolitan 

Water 
and Sewerage 

Board. 


Total in District 

supplied 

by Metropolitan 

Water Works. 


Kinds of pipe used, 


-1 


.1 


Sizes 


60 to 4 inch. 


60 to 4 inch. 


Extensions, less length abandoned (miles). 


0.15 


74.40 


Length in use (miles), 


101.78 


1.745.90 


Stop gates added, 


3 


- 


stop gates now in use, 


456 


- 


Service pipes added 


- 


6,319 « 


Service pipes now in use, 


- 


164,638 


Meters added 


- 


13.335 « 


Meters now in use, 


- 


85.360 


Fire hydrants added, 


- 


660 


Fire hydrants now in use, 


- 


15,378 



1 Cast-iron, cement-lined wrought iron and cement-lined steel pipe. 

' Cast-iron, cement-lined wrought iron, cement-lined steel and kalamine pipe. 

Includes * 2,562 services and * 1,540 meters acquired by the annexation of Hyde Park to Boston. 
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Appendix No. 4. 



Contracts made and pending during 

Contracts relating to the 



1 

2 

8 



4 

5 
6 

7 



1. 

Num- 
ber 
of Cbn- 
tosct. 



8 



9 



73» 
81 » 

gOi 



91 > 
941 
95 
96 



99 



100 



2. 

WORK. 



AddiUons to the pumpinc 
plant at East Boston. 

Section 66, extension of 
Nc^h Metropolitan Sys- 
tem in Broadway, Maiden 
to Everett. 

4,2IS0 tons of coal: — 
2,900 tons for East Boston 

pumping station. 
1,000 tons for Charlestown 

pumping station. 
350 tons for Alewif e Brook 

pumping station. 

2,600 tons of ooal for Deer 
^land pumping station. 

Basin at wharf at East 
Boston pumping station. 

425 tons of coal for Alewife 
Brook pumping station. 

6,600 tons of ooal: — 
2,600 tons for Deer Island 

pumping station. 
3,000 tons for East Boston 

pumping station. 
1.000 tons for Charlestown 

pumping station. 

Section 67, New Mystic 
Sewer, North Metropoli- 
tan System in Meoford 
and Winchester. 



Extension of screen-house at 
East Boston pumping sta- 
tion. 



S. 

Num- 
ber 
of 

Bids. 



1 
8 



3 
3 
2 

4 

1 
2 

3 
3 
3 



9 



Auovm or Bid. 



4. 

Next to 
Lowest. 



$16,531 38 



$3.79 per 

ton. 
$3.86 per 

ton. 
$4.60 per 

ton. 

$3.92 per 
ton. 



$4.85 per 
•ton. 



$4.18 per 

ton. 
$4.03 per 

ton. 
$4.08 per 

ton. 

$104,575 00 



4,782 00 



5. 

Lowest. 



$37,000 00> 



16,184 00> 



$3,725 per 
ton.« 

$3,725 per 
ton.« 

$4.35 per 
ton.« 

$3.92 per 
ton.« 

$375 00 



$4.60 per 
ton.* 



$3.98 per 

ton.« 
$3.98 per 

ton.« 
$3.98 per 

ton.« 

$93,090 00* 



4,700 00* 



Ck)ntractor. 



Allis-Chalmers Co., 
Milwaukee, Wis. 

A. G. Tomasello, Bos- 
ton. 



New England Coal and 
Coke Ck>., Boston. 



Staples Coed Co., Bos- 
ton. 

Bay State Dredging 
Co., Boston. 

Locke Coal Co., Mai- 
den. 



Metropolitan Coal Co., 
Boston. 



Coleman Bros., Chel- 
sea. 



J. E. Locatelli Sc Co., 
Boston. 



1 Contract completed. 
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THE Yeab 1912 — Sbwbkage Works. 
North Metropolitan System. 



7. 

Date of Con- 
tract. 



Date of 

Coinpletion 

of Work. 



9. 



Prices of Principal Items of Contracts 
made in 1912. 



10. 

Value of Work 

done 
Dec. 31, 1012. 



June 5, 1909 
July 27, 1910 

July 5, 1911 



July 5. 1911 



AprU 6, 1912 



June 5. 1912 



June 5, 1912 



Oct. 15, 1912 



Dec. 26, 1912 



Dec. 27. 1911 
Dec. 6, 1911 

July 1. 1912 



July 1. 1912 



AprU 9, 1912 



Dredging and removing material from vicinity of 
wharf at East Boston pumping station. 

$4.60 per ton of 2,240 lbs. delivered in bins at Ale- 
wife Brook pumping station. 

13.98 per ton of 2,240 lbs. delivered in bins at Deer 

Island pumping station. 
$3.98 per ton of 2,240 lbs. delivered in bins at East 

Boston pumping station. 
$3.98 per ton of 2,240 lbs. delivered in bins at 

Charlestown pumping station. 



For earth excavation and refilling in trench for 54- 
inch concrete sewer and connections, $9 per lin. 
ft.; for earth or rock excavation and refilling in 
tunnel for 54-inch concrete sewer, $15 per lin. ft. ; 
for Portland cement brick masonry in shafts, 
manholes and special structmres, $18 p€^ cu. yd.; 
for Portland cement concrete masonry in trench, 
$7 per cu. yd.; for Portland cement concrete in 
tunnel, $10 per cu. yd.; for rock excavation in 
trench, $3 per cu. yd. 

Extension of screen-house at East Boston pumping 
station. 



$37,000 00 
23,056 44 

16,277 51 



10,249 52 
375 00 
541 14 

10,494 73 



15,038 50 



1 
2 



4 
5 
6 
7 



8 



* Contract based upon this bid. 
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Contracts made and pending during 

Contracts relating to the 



^"" 


1. 

Num- 
ber 
of Con- 
tract. 


2. 

WORK. 


S. 

Num- 
ber 
of 

Bids. 


Amoumt of Bid. 


e. 




4. 

Next to 
Lowest. 


5. 
Lowest. 


Contractor. 


1 

3 

4 


on 

« 

92» 
97 

98 


2,350 tons of coal: — 
1,900 tons for Ward Street 

pumping station. 
450 tons for Nut Island 
screen-house. 

375 tons of coal for Quincy 
pumping station. 

2,700 tons of coal: — 
2,200 tons for Ward Street 

pumping station. 
500 tons tor Nut Island 

screen-house. 

475 tons of coal for Quincy 
pumping station. 


4 

3 

3 

3 
2 

2 


$3.95 per 

ton. 
$4.03 per 

ton. 

$4.75 per 
ton. 

$4.40 per 

ton. 
$4.37 per 

ton. 

$4.74 per 
ton. 


$3.92 per 
ton.* 

$4.02 per 
ton.* 

$4.45 per 
ton.* 

$4.31 per 
ton.* 

$4.12 p^ 
ton.* 

$4.65 per 
ton.* 


Staples Goal Co., Bos- 
ton. 

Neponset Coal Co., 
Dorchester. 

Metropolitan Coal 
Co., Boston. 

City Fuel Co., Boston. 



^ Contract completed. 
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THE. YbaK 1912 — ^WEBJLGB, WoBES — CorAwMML 

South MdrapoUlUm System. 



T. 



41 Owimimm 






July s. tni I Ji4r 1, nc 



SSft^TiM I 



July S. IfU 



June 5. 1912 



June 5. 1912 



Mf 1. 102 I 




at Km 



Iba. dBfivvcd 
UM-delETcmlc 



I SMIpertoBar23ll>]bft.defrrBndiabi»stQ«aex 



13^$! 12 



iai3» s 



»l» 4 



UMbkL 
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Contracts made and pending during the Year 1912 — Sewerage Works 

— Concluded, 

Summary of Contracts. 



Value of 

Work done Dec. 

31. 1912. 



North Metropolitan System, 9 contracts, 

South Metropolitan System, 4 contracts, 

Total of 13 contracts made and pending during the year 1912, 



$113,032 84 
17.986 20 



$131,019 01 
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Metbopoutan Sewerage Wosks. 

NoBTH Metropolitan SBtcEKAGE Ststem. 

Table No. 1. — Location, Lenf/th and Sites of Sewers wUh PiiNic and Special 
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Table Xo. 1. — Location, Length and Sizes of Sewers with Public and Special 

Connections — Concluded. 





Sise ci Sewers. 


• 

1 

a 


Public Connec- 
tions, Decem- 
ber, 31, 1912. 


Spscial Coknxctxons. 


CiTT OR Tow^r. 


Character or Location of 
Connections. 


Number in 
Operation. 


Winchester, . 

Stoneham, 
Wobum, 

Arlington, 

Belmontt' 
Wakefield,> . 


4' 6" to 1' 3". . 

r 3" to 10", 

V 10"X2' 4" to V 3", . 

r«"tol0". 

4 to Of • • » » 


6.518 

0.010 
0.933 

3.5201 
0.048 


f 

14 

4 
8 

87 

8 

1 
2 


Tannery, .... 
Private buildings, . 
Gelatine factory, . 

SUble 

Railroad station, . 

Glue factory, .... 
Private buildings, . 
Railroad station, . 
Car-house, .... 
PostOfiSoe, .... 


4 
3 

1 
1 
1 

1 
136 

1 
3 

1 












60.007* 


271 


477 



> Indudes 2.631 miles of seww purchased £rc»n the town of Arlington. 

* The Metropolitan sewer extends but a few feet into the towns of Belmont and Wakefidd. 

* Includes 2.787 miles of Mystic valley sewer in Medford, ^Hnchester and Wobum, running imrallel with 
the Metropditan sewer. 



No. 57-] 



AND SEWERAGE Ba\RD, 



Sons Meivchkhziax SEWE&ikGE SrsaxM. 

Tabl£ No. 2. — Locatior^ Lenfflk and Sizes if Sevncrs iriih PuhUt am^ Spm4»l 

Connections. 





S&»af SnraR^ 




III 


^•ncL Cwsxnrwiovii. 




CtTT OM TOWK. 


CbanK«<r or l^Acntasn of 
CcauwMion. 

* 


11 




f'ftol'r'. . 

S' 9'^r 0" to 12". . 
3'X4' to 2' S"X2' 7", 

9' 8"X10' 2" to 12". 

«' «"X7' 0^ to 8". 
4'X4'l''to3'r'X3'10", . 
iO"pme, .... 


6 010> 

1 430 

7 600 

2.540* 

2 350 
7S0 


13. 

1 

14 \ 

Us 

12^ 

12 ' 
6 


Private boosck 


I 


Boston (BMkB«r). 

Boston (Brighton). 

Boston (Porthe^- 
ter). 

Boston (BoriHiiT*, 

Boston (West Bos- 

bury). 
Brookline. 

Hull, 


Boston Part^ DofMCVniMkU 
J Snunons Oallci» bni>dim8t> . 

Art MiLVum. . 

Abattoir, 

Oiomlate mk», 

Mac^iine sAmiv, 
' Pa^MriniU. 
- Prmte bwldinc^. 

'■ Parratal »)kioL ' 
1 Lutitfraa RraoicipKcAl Oiurrh. 
' Prhrate bnUdiacss 

! : : 


1 

1 

* 

3 

I 
1 
3 

i 
1 

4 


BostonCHyde Park). 

Ifihon. . 
Newton. 
QuiDfey. . 


10* r'xu' r' to 4'x4' 1", . 

ll'X12'to8". . 

4' 2"X4' »" to r 3", . 

11' 3"Xir f " to 24" pipe, . 

3'«"X4', .... 


4 527 

3.600 
2.W1 
65S0 
0.001 


20 

6 

12 

1 

5 


Mattapan P^icr MilK 

1 Private bui)di1«!^ , 
Private bouses, 

i — 

FactonoB. .... 

Stanley liotorCarriaceCVK, . 

; Kmcbts of Ps^iasMldlaiE. 

i 
1 

i 


1 
2 
2 
2 


Watertofwn. . 


4' 2"X4' 9" to 12". . 


0.750* 


2 

1 
I 




43.419 


130 


33 



1 Includes .35S of a mile of aewer purchased from the dty of Bosto^i. 

s Tndwdes .446 of a mile of pipe and concrete sewers biult for the use of the oily of Boatmur also, 
of a mile of sewer purchased from the town of Watertown. 

' Includes L24 miles of sewer purdiaaed from the city of Boston. 

* Includes .158 of a mile (rf pq>e sewer built for the use of the town of Brookline. 

* Includes .025 of a mile (rf sewer purchased &om the town of Watertown. 
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Appendix No. 6. 



FINANCIAL STATEI^IENT PRESENTED TO THE GENERAL COURT 

ON JANUARY 8, 1913. 

The jVfetropoIitan Water and Sewerage Board respectfully pres^its 
the followh^ abstract of the account of its doings, receipts, esp^idi- 
tures, disbursements, assets and liabilities for the year ending November 
30, 1912, in accordance with the provisions of chapt» 235 of the Acts 
of the year 1906, 

METROPOLrTAif Wateb Works. 

C(mgtructUm, 

The loans authorized for expenditures under the Metropolitan Watar 
acts, the receipts which are added to the loan fund, ti^ expenditiu^ 
icft the construction and acquisition of works, and the balance avaikbk 
on December 1, 1912, have been as follows: — 

Loans authorized under Metropolitan Water acte, . $42,690,000 00 

Receipt from town of Swampscott for admkeion to Metr(^x>Iitan 

Water District, paid into Loan Fond (St. 1909, e. 320), . 90,000 00 

Receipts frcnn the sales of property which are placed to the credit 
of the Metropolitan Water Loan Fi)nd: — 
For the year ending November 30, 1912, . $20,382 62 
For the period prior to December 1, 1911, . 200,453 52 

220,836 14 



$43,000,836 14 
Amount approved for payment by the Board out of the Metro- 
politan Water Loan Fund: — 
For the year ending November 30, 1912, . $104,894 17 
For the period prior to December 1, 1911, . 41,925,028 48 

42,029,922 65 



Balance December 1, 1912, $970,913 49 

The amount of the Metropolitan Water Loan bonds issued and 
outstanding at the beginning of the fiscal year was $41,738,000. At 
the end of the year the amount of the bonds issued was $41,788,000. 
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Hie Metrc^K£tftD Wster Loan fSntTng: Fund ftmoanted «t the W;$rinTii7i|r 
of the year to SS,927,*s%,95, and at the end rf liie ^I'ear t^ S9 511 ,1S1 ^, 
Tlie net decrease in the debt for the MetropoBtan Wai^sr Wcafci was 

Maifdmance. 

AnKHmt spprGpnsxed for the mamtemmoe and aper- 
atkm of wackB, for the year ending November 30, 
1912, . $426,000 00 

Balanoe of spedal apprapnatian for the improve- 
noent of the Cochitaste wateished (1909-1911) 
remaining, 1,441 9S 

Spedal apprapnatian for proteetian of water soppihr 

(1911), 15,000 00 

Reoeipte credited to this fund for year ending Novem- 
ber 30, 1912, 86,f;91 67 

$Ji29,iSS 65 

Anuxmt approved br Board for maintenance and op- 
eration of warks dming year ending November dO, 
1912, . / 4J>1,!529 16 



Balance December 1, 1912, $77,604 4d 

This balance includes the sum of $1,117.12 appropriated for th<^ im* 
provement of the Codiituate watershed whidi remains to be ex|WHk^l 
for the ccmipletion of the work. There are also included in tlie l>alancc 
the sum of $14,921.21, the amount remaining unexpended of the s{)edal 
appropriation for the protection of the wat«p supply in Newton, and 
the sum of $20,000, the special appropriation in 1912 for tlve pmtec* 
tion and improvem«it of the water supply espedally in the town of 
Frammgham. 

The Board has also received during the year ending No\*einl>er IW» 
1912, $95,835.44 from rentals, the sale of land, land prcxlucts and 
power and from other proceeds from the operations of the Board which 
according to section 18 of the Metropolitan Water Act are applieil by 
the Treasurer of the Conunonwealth to the payment of interest on the 
Metropolitan Water Loan, to sinking fund requirements, an^l extwnsoa 
of maintenance and operation of works, in reduction of the amovmt to 
be assessed upon the Metropolitan Water District for the j^t^ari 

Sums received from sales of water to municipalities not belonging 
to the District and to water companies, and from municipalities for 
admission to the District, have been applied as follows: — 
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For the period prior to December 1, 1906, distributed to the cities 
and towns of the District, as provided by section 3 of the Metro- 
politan Water Act, $219,865 65 

For the period beginning December 1, 1906, and prior to December 
1, 1911, applied to the Metropolitan Water Loan Sinking Fund, 
as provided by chapter 238 of the Acts of 1907, .... 26,78709 

For the year beginning December 1, 1911, and ending November 
30, 1912, applied to the Metropolitan Water Loan Sinking Fund, 
as provided by said last-named act, 14,814 54 



$261,467 28 



Metropolitan Sewerage Works. 

Construction. 

The loans authorized under the various acts of the Legislature for 
the construction of the Metropolitan Sewerage Works, the receipts 
which are added to the proceeds of the loans, and the expenditures for 
construction, are given below, as follows: — 

• 

Nor^ Metropolitan System. 

Loans authorized for expenditures for construction 
under the various acts, including those for the 
Revere, Belmont and Maiden extensions. North 
System enlargements and extensions, and New 

Mystic Sewer, $7,013,865 73 

Receipts from sales of real estate and from miscel- 
laneous sources, which are placed to the credit 
of the North Metropolitan System: — 
For the year ending November 30, 1912, 10,623 60 

For the period prior to December 1, 1911, . 64,560 64 
Amount approved for pajmaent by the Board ^ out 
of the Metropolitan Sewerage Loan Fund, North 
System: — 
For the year endmg November 30, 1912, . $46,595 23 

For the period prior to December 1, 1911, . 6,679,862 22 



$7,089,049 97 $6,726,457 45 
Balance December 1, 1912, $362,592 52 

1 T he word " Board " refers to the Metropolitan Sewerage Commiasicm and its suooessor the Ifotropol- 
itan Water and Sewerage Board. 
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SovUi MetropoUUm System, 

LfOans authorized for ezpenditures for OHistrac- 
tion under the various acts, applied to the con- 
stniction of the Charles River valley sewer, 
Neponset valley sewer, Hi^i4evel sewer and 

exteofflon, $8,867,046 27 

Receipts for pumping, sales of real estate and from 
miscellaneous sources, ^diich are placed to the 
credit of the South Metropolitan Syst^n: — 

For the year ending November 30, 1912, 372 09 

For the paiod prior to December 1, 1911, 13,632 51 

Amoimt approved by the Board for payment as 
follows: — 
On account of the Charles River valley sewer, $800,046 27 

On accpimt of the Neponset valley sewer, 911,53146 

On account of the EDgh-level sewer and ex- 
tension: — 
For the year ending Novanber 30, 1912, 7,504 29 

For the period prior to December 1, 1911, 7,101,407 03 



$8,881,050 87 $8,820,489 05 
Balance December 1, 1912, $60,561 82 

The amount of the Metropolitan Sewerage Loan bonds issued and 
outstanding at the beginning of the fiscal year was $15,502,912, and at 
the end of the year the amoimt so issued and outstanding was the 
same. Of the total amount outstanding at the end of the year, 
$6,625,000 was issued for the North Metropolitan System, and 
$8,877,912 for the South MetropoKtan System. The amount of the 
MetropoUtan Sewerage Sinking Fimd was at the beginning of the 
fiscal year $2,180,653.98, and at the end of the year was $2,454,189.72, 
of which $1,572,485.73 was on account of the North Metropolitan 
System, and $881,703.99 was on account of the South Metropolitan 
System. The net decrease in the debt for the Metropolitan Sewerage 
Works was $273,535.74. 



232 METROPOLITAN WATER [Pub. Doc. 



ilainttnance. 

Sorth Metrtypolitan System, 

Appropriated for the year ending November 30, 1912, . $160,500 00 
Receipts from pumping and from other sources, which are returned 
to the appropriation: — 
For the year ending November 30, 1912, 674 27 

$161,174 27 
Amount approved for payment by the Board: — 

For the year ending NovCTober 30, 1912, 156,S45 07 

Balance December 1, 1912, $4,329 20 

SctUh MetropoliUm System. 

Approf»iated for the year ending November 30, 1912, . $107,550 00 
Receipts from sales a( im>perty and for pumping, which are re- 
turned to the appropriation: — 
For the year ending November 30, 1912, 383 99 

$107,933 99 
Amount approved for payment by the Board: — 

For the year ending November 30, 1912, 103,716 97 

Balance December 1, 1912, $4,217 02 
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AppieisDIX 3s d. 7. 



ludtc or t ttf . T^^t? 1912 AyFEcrrpre the IferBD- 

yaUTAK V^CTEE .AMD &5WJ£liAJBa: IBoAED, 



flir so. 

an 122. 
AST Act ULAZZNC .AF .AEPBDSICLAICIOF TDK DPEEATING !CH£ 

& v^ enacted, etc., m foJltm^: 

SaBcmcHf 1. A fium not gxeeefttng one imiired and sixtr Awfropwrtwii 

^ "^ for inaixi^eiiHiiM 

thonBand five liunflred dollHs i Iffireijr apjirupriated, to be J^^™^ 
paid cad of tls l^orfli MetrcgKilitan S^^stem llaiDleiiazioe ««B»^MiriE». 
Fund, for 'Bob TnainU^mmffp and aparstian of a system dS. s^t- 
age dispcffisl for ihe citi££ ±Qchidfid in ^what is laiown as &e 
noitii metrDpaiit&ii ByBtem, dining &e dracsl yeiJ cmdiz^ on 
the thTTtiefli dsj cf XoiiBmbBc. Timfffc^tfm lomdred imd twelTie. 
Sbctioi^ & Has act doll iaiks effect upon its passa^ 



Ax Act iuxtsq as affbofbiatiox for opmBuiTiJC^ the 

ICETBOPOUTAX WATER SYSTEM, 

Be it enacted, etc., as follofts: 

Section 1. A sum not exceeding four hundred and txrenty- AmNrdi>riiitk>n 
six thousand dollars is hereby appropriated, to be paid out of ^m^^fS!^ 
the MetropoUtan Water Maintenance Fund, for the mainte- ^^^'^^^ 
nance and operation of the metropolitan water system for the 
cities and towns in what is known as the metropolitan water 
district, during the fiscal year ending on the thirtieth day of 
^NTovember, nineteen hundred and twelve. 

Section 2. This act shall take effect upon its pttssage. 
[Approved Fetruary 20, 1912. 
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App(0|>riatum 
for nuuntensne 
oi wonth ma/if 
ropolxtan 



Chaptmb 146. 

Ax Act itAKiyG A2S appropriation for OPSRAIIBrG THE 
SOUTH ^CETROPOLTTAX SYSTEM OF SEWAGE DISPOSAL. 

Be it enacted, etc., as follows: 

Section 1. A snixi not exceeding one hnndred seven thou- 
sand five hnndred and fifty dollars is hereby appropriated, 
to be paid out of the Sonth Metropolitan System Maintenance 
Fnnd, for the cost of maintenance and operation of the south 
metropolitan system of sewage disposal, comprising a part 
of Boston, the cities of Newton and Waltham, and the towns 
of Brookline, Watertown, Dedham and Milton, during the 
fiscal year ending on the thirtieth day of November, nineteen 
hxmdred and twelve. 

Section 2. This act shall take effect upon its passage. 
[Approved February 23, 1912, 



ImproTiwHgirts 
in the north 
UMiropolitan 



•yitem. 



Metnqwiitan 
Seworace Loon. 



Ckaptkb 461. 

An Act to provide for certain i3cprovements in the 
north 3cbtropolitan sewerage system. 

Be it enacted, etc., as follows: 

Section 1. The metropolitan water and sewerage board 
is hereby authorized to provide and construct, as a part of 
the north metropolitan sewerage system, the following works: 
— An additional main sewer in the Mystic valley extending 
from a point in the old Mystic valley sewer near the bound- 
ary line between the city of Wobum and the town of Win- 
chester and running through the town of Winchester and a 
part of the city of Medf ord to a point in the new metropolitan 
main sewer near its junction with the Mystic valley main 
sewer; and new screening machinery in connection with the 
East Boston sewerage pumping station, with such additional 
land as may be necessary in connection with the installation 
of such machinery; and for these purposes the sum of three 
hundred and seventy-eight thousand dollars shall be allowed 
and paid out of the treasuiy of the commonwealth from the 
Metropolitan Sewerage Loan Fund, North System. 

Section 2. For the purposes named in the preceding sec- 
tion the said board may, in addition to providing for works 
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for -" TTiiff^ -EoaenoxaaxE^ ns^. niiitpru seeiL MnsnanxBu. eznanc 
aonr soil JisFecoiQFt jmcronrifizeL 0:0: ~ZBt canscmczKSL a: thf 

act snE 21a: sr izrormfiL lor. isit ^hihiih'^ jdil Teeeiver .zifeiiera. 
^2sbIL iron - iznfie ~ci TnoL. seas: jl 'osb nnzztE muL Beiial: rii the 

#«rrrnnnn iP«RHT Mm. UnOST if «ea. DOIldr ffflRTgnaTKL oi: titi ta:^ 

frpwpn* JSiscnwonsBL h^fFSxss: Ijobl. Hf ml JBznnmr no: f^^^ 



in BCiaitiai: tt "n*t hsiuiul a: aid. ban^ itsretahire «ntho"> 
iBBQ Icc iiit ficnKtrumar a: tat Jiorir metranQiit&r ^ipwsnuK 



MPVt wMnL 

mne sziL of al ass u. Brnfffirrmgnr increof xnc in nBditiro: 
S^BTTiDF 4l. Thif »cr amL laaEt ■pfr-egr ironfn 115 Tmssapr.. 



ks Act to Tssfrms. ^ SiimigMT Tr^iy s0L33ux iiok UkBOSsats 

£IOX. 

eas and medutxiScs in fte pernwufw^Yit $^tv- JSSf^S^ 



ioe oi "Que iDetrDpolitaii water and seirerase bo;{u^ of t)^ y)>^- 
ropolitan paik oominission, except tbose emplwed in th<^ 
pumping stations of Hke metropolitan wat^ and dew^r^ 
board and at ibe batli-lKmBes nnder tbe control of th« m^ro^ 
politan park oommifiEiaii, shall be given a half holid^v <siioh 
week during tiie months of June, July, August and S^ptt^nx* 
ber, without loss of pay, and, if practicable, tl\<^ half holidi^v 
shall be on Saturday. If, however, tlie public w.rvicv ito in- 
quires, the metropolitan park commission and tl\o niotrv>poU- 
tan water and sewerage board may at any time duvinuf {\\^ 
year give to the laborers and mechanics in thiftir pon«ttt\i»nt 
service, in lieu of the said half holidays, di^^ off duty without 
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loss of pay equivalent in time to the half holidays which 
would otherwise be given under this act. 

Section 2. This act shall take effect upon its passage. 

{The foregoing was laid before the Governor on the seven- 
teenth day of April, 1912, and after five days it had "the 
force of a law ", as prescribed by the Constitution, as it was 
not returned by him with his objections thereto within that 
time.) 



The town of 
Framingham 
may enlazKe, 
etc., its 
Bystemof 
water supply. 



Chapter 656. 

An Act to authobizb the town op framingham to en- 
large AND IMPROVE ITS SYSTEM OF WATER SUPPLY. 

Be it enacted, etc., as follows: 

Section 1. The town of Framingham, acting by its water 
commissioners, may enlarge and improve its system of water 
supply, and for that purpose may erect a pimiping station 
and other necessary structures, lay pipes, aqueducts, conduits 
and other water courses, and may construct driven, artesian 
and other wells upon land in said town to be acquired there- 
for; and also may take, or acquire by purchase or otherwise, 
and hold any land, rights of way, and easements necessary 
for the purposes aforesaid, or for preserving the purity of the 
water. The town may also connect said system, as enlarged 
and improved, with the waters of reservoir number three of 
the metropolitan water works, the waters of Sudbury river 
or Farm pond and the waters which flow into and from said 
river and pond, 'or any reservoir constructed on said river, 
pond or waters situated in said town, and for the purpose of 
such connection may lay, construct -and maintain pipes, aque- 
ducts, conduits, driven, artesian or other wells, and other 
water courses in, upon and through land of the commonwealth 
to and into said reservoir number three or river, pond or 
waters or reservoirs, as aforesaid, and may distribute there- 
from throughout said town sufficient water for the use of the 
town and its inhabitants for the extinguishment of fires and 
for domestic and other purposes. The point of connection 
with, and entrance into, said reservoir or river, pond and 
waters or reservoirs as aforesaid, and the location of any pipes, 
aqueducts, conduits, wells, or other water courses laid or con- 
structed on land of the commonwealth, shall be determined 
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t 

by agreement between the town and the metropolitan water 
and sewerage board. 

Section 2. For the purposes aforesaid the town is author- May take lands. 

. , , .^ . rights of way, 

ized to take, or to acquire by purchase or otherwise, any neces- etc. 
sary land, rights of way, or other easements, to lay, construct 
and maintain any necessary pipes, aqueducts, conduits, reser- 
voirs and other structures for holding, conveying, and dis- 
tributing the water, or for preserving the purity thereof. The 
town may construct and lay pipes, aqueducts, conduits, arte- 
sian or other wells and any other water works under and over 
any land, including land of the commonwealth, as hereinbe- 
fore provided, water courses, railroads, railways or other 
public or private ways, in such manner as not unnecessarily 
to obstruct the same, and may do any other thing necessary 
or proper in executing the purposes of this act; but the town 
shall not enter upon, construct or lay any conduits, pipes or 
other works within the location of any railroad corporation 
except at such times and in such manner as it may agree upon 
with such corporation, or, in case of failure so to agree, as 
may be approved by the board of railroad commissioners. 

Section 3. The town shall, within sixty days after the Taking to be 
taking of any lands, rights of way, water rights, water sources 
or easements as aforesaid, file and cause to be recorded in the 
registry of deeds for the county and district within which the 
same are situated a description thereof sufficiently accurate 
for identification, with a statement of the purpose for which 
the same were taken, signed by the water commissioners of 
the town. 

Section 4. The town shall pay all damages sustained by Payment of 
any person or corporation by the taking of any land, rights 
of way, water, water sources, water rights or easements or by 
any other thing taken or done by authority of this act. Any 
person or corporation sustaining such damages and failing 
to agree with the town as to the amount thereof may have the 
damages determined in the maimer provided by law in the 
case of land taken for the laying out of highways, on applica- 
tion at any time within a period of two years after the taking 
of such land or other property or the doing of other injury 
under the authority of this act. For all damages caused to 
the commonwealth or the metropolitan water and sewerage 
board by the taking of water from said reservoir, or river, 
pond, and waters or reservoirs as aforesaid by the town under 
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effect. 



the provisions of this act, the town shall pay to the common- 
wealth such sum, rate, damages, or compensation as may be 
agreed upon by the town through its water commissioneis 
and the metropolitan water and sewerage board, and for all 
damages caused to the commonwealth or the metropolitan 
water and sewerage board by the exercise by the town of the 
rights and privileges herein granted to the town in lands of 
the commonwealth, the town shall also pay such sum as may 
be agreed upon as aforesaid, but in case the town and said 
board are unable to agree upon the amount of such sum, rate, 
damage or compensation, the matter shall be submitted to 
three commissioners to be appointed by the supreme judicial 
court upon application of either party and notice to the other, 
whose decision and award when accepted by the court shall 
be binding upon both parties. 

Section 7. Nothing in this act shall be construed to aflEect 
any existing right, power or privilege of said town to take 
water from any lake, stream, well, pond, brook, reservoir or 
other source of water supply, or to abridge any rights, powers 
or privileges heretofore reserved or gi'anted to the town in 
respect to its water supply; and the rights, powers and priv- 
ileges granted to the town by this act shall be held to be in 
addition to all rights, powers and privileges heretofore granted 
or reserved to the town. 

Section 8. This act shall take eflfect upon its acceptance 
by a majority of the voters of the town present and voting 
thereon at a meeting duly called for the purpose. {^Approved 
May 27, 1912. 



Determining 
damages to 
Stondbam by 
leason of the 
taking of Spot 
pond, etc. 



Chafteb 689. 

An Act to provide for determining the damages to be 

PAID to the town op STONEHAM BY REASON OP THE 
TAKING OP SPOT POND FOR THE METROPOLITAN WATER 
WORKS. 

Be it enacted, etc., as follows: 

Section 1. Within one year after the passage of this act 
the town of Stoneham may file in the clerFs ofBce of the su- 
perior court for the county of Middlesex a petition for the 
determination of the damages sustained by it by reason of 
any taking or act of the metropolitan water board or of the 
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metropoilitaii water and fiewenge boerd under aathariXT of 
c^ucpter fDizr hundred and eiginr-eigiit of Ibe acts of the Tear 
ei^itBeii hnndred and ninetv-^re, and acts in amendment 
iberecf and in a/JnTtion Ihereto, and thereupon, after such 
nctioe as said court ahall order^ the court shall appoint a 
ecinmuasian of ihree disintereBlBd persons. TUxe commission 
shall, after notice and hearing, determine the damages spec- 
ified in the petition which ihe town sustained as aforesaid 
and oould have iect>Tered upon a petition £led in accordance 
WI& the proTifiions uf section thirteen of said chapter four 
hundred and ei^ty-eight, and shall report its^ detejmination 
to 'Qie court The determination, when accepted by the court, 
shall he final and conclusive, and the town shall thereupon 
be precluded from bringing any further action to recover for 
any damages caused as aforesaid. The court may allow the 
members of said cammission reasonable compensation for 
their services, and the compensation so aUowed and the dam- 
ages, if any, determined as aforesaid shall be paid from the 
treasury of the commonwealth, and thereafter shall be appor- 
tioned and paid in the same manner in which the other 
erpeDBBB of the metropolitan water and sewerage board are 
apportioned and paid. 

SEcnoK 2. This act shall take effect upon its passage* 
[Approved May 29, 1912. 



Chaptes GM. 

An Act relative to the taking op pbopertt op the city 
op boston by the icetbopoutan water and sewerage 

BOARD. 

Be it enacted, etc., as follows: 

• 

Section 1. The metropolitan water and sewerage board JJJt*!? «!ni*ilw- 
may take, or acquire by purchase or otherwise, the Fisher J'JP,JSJ'*' 
Hill reservoir, so called, and the land surrounding the same JiijEw&.'lIio. 
and the main water supply pipes belonging to the city of 
Boston located in the town of Brookline and the city of Somer- 
ville, and in Beacon street, Chestnut Hill avenue and land In 
the Brighton district of the city of Boston. 

Section 2. To meet the expenditures incurred under the if»imtNiU(iin 
provisions of this act the treasurer and receiver general shalli **' '"'*"* 
from time to time, issue, upon the request of said board, bonds 
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in the name and behalf of the commonwealth, to be designated 
on the face thereof, Metropolitan Water Loan, to an amount 
not exceeding six hundred thousand dollars, in addition to the 
sum of forty-two million and ninety thonsand dollars author- 
ized to be issued by chapter four hundred and eighty-eight 
of the acts of the year eighteen hundred and ninety-five and 
acts in amendment thereof and in addition thereto, and the 
provisions of said chapter four hundred and eighty-eight and 
of acts in amendment thereof and in addition thereto shdl 
apply to this additional loan. 

Section 3. This act shall take effect upon its passage. 
[Approved May 29, 1912. 



Chapteb 719. 

An Act to establish a commission on economy and effi- 
ciency FOR the COMMONVOIALTH. 

Be it enacted, etc., as follows: 
Commiasion on SECTION 1. The govcmor, with the advice and consent of 

economy and .■■ 'iin •! •• a a* 

efl&demnrs i the couucil, shall sppomt a commission on economy and effi- 
ciency for the commonwealth, to consist of three persons, 
qualified voters of the commonwealth, one of whom shall be 
the auditor of the commonwealth. The chairman shall be 
designated by the governor, shall be appointed for the term of 
two years from January first, nineteen hundred and twelve, 
and shall receive a salary at the rate of five thousand dollars 
per annum. The chairman shall give his whole time to the 
work of the commission. The other member shall be ap- 
pointed for a term of one year from January first, nineteen 
hundred and twelve, and shall receive a salary at the rate of 
thirty-five hundred dollars per annum. Annually thereafter 
the governor, with the advice and consent of the council, shall 
appoint one member to serve for two years. Any vacancy 
shall be filled by the governor, witii the advice and consent 
of the council, for the unexpired term, and at the expiration 
or other determination of the term of the person designated 
as chairman the governor shall designate a person to serve as 
chairman. In all cases a member shall continue to serve until 
his successor is appointed and qualified. The members of said 
commission may be removed by the governor, with the advice 
and consent of the council. 
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Section 2. Said commission may employ a secretary and secretary, etc. 
such experts, clerks and other assistants, and may pay them 
such salaries, and may incur such other expenses as it may 
deem necessary and proper, not exceeding the sum of ten 
thousand dollars in the year nineteen hundred and twelve, 
and not exceeding thereafter such sum as may be appropriated 
for that purpose by the general court. All appointments 
under this section shall be in accbrdance with the rules of the 
civil service commission. 

Section 3. Every oflBcer or board having charge of any Estimates to be 

_ . j.i»ii» Til- 1 • 1 • submitted to 

department, mstitution or undertakmg which receives an an- the auditor of 
nual appropriation of money from the treasury of the com- wealth, etc. 
monwealth, including annual appropriations to be met by 
assessments, shall, annually, on or before the fifteenth day 
of November, submit to the auditor of the commonwealth, 
statements showing in detail the amounts appropriated for the 
current fiscal year, estimates of the amounts required for the 
ensuing fiscal year, with an explanation of the reason for any 
increased appropriation, and with citations of the statutes 
relating thereto, and the expenditures for the current year 
and for each of the two years next preceding. The said esti- 
mates shall not include any estimates for special purposes or 
objects. The auditor, on or before the fifteenth day of Decem- 
ber in each year, shall submit to the governor elect and to the 
commission on economy and eflSciency copies of the amounts 
so required by such departments, institutions or undertakings, 
together with a statement of the general appropriations for 
said departments, institutions or undertakings of the preced- 
ing fiscal year and the expenditures for the same and the un- 
expended balance as of the preceding thirtieth of November. 
The auditor shall further embody the statements received 
from those in charge of such departments, institutions or 
'tmdertakings, together with his estimates for the ensuing 
fiscal year for the ordinary and other revenue of the common- 
wealth, in one document, and shall have the document printed 
and shall transmit the same to the general court for its action 
on or before the first Thursday of January of each year. 
Copies of this document shall be distributed to the members 
of the general court. 

Section 4. Officers, heads of departments, boards, com- Estimates for 
missions and trustees of institutions, who, in their annual forspwiai^**'^ 
reports, or otherwise, recommend appropriations from the suSSStedto 

the audltAc^otA. 
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state treasury for special purposes or objects, including appro- 
priations to be met by assessments, in addition to the ordinary 
running expenses, shall submit estimates thereof in detail to 
the auditor of the commonwealth on or before the fifteenth 
day of November in each year, and he shall classify and sub- 
mit them to the governor elect and to the conmiission on 
economy and eflSciency for their examination on or before the 
fifteenth day of December next succeeding, and shall have 
them printed in a public document, and shall transmit the 
same to the general court on or before the first Thursday of 
January of each year for its action. 

Section 5. The commission on economy and efiBciency 
shall examine the statements submitted to it by the auditor, 
showing the general and special appropriations asked for by 
those in charge of the various departments, institutions, 
boards and undertakings mentioned in sections three and four, 
and shall report thereon to the general court annually on or 
before the first Thursday in January, and at such other times 
as it may see fit, together with such facts, suggestions or 
recommendations as to any or all of the appropriations re- 
quested or the method of raising money for the same as it may 
deem expedient. 

Section 6. On request of either branch of the general 
court or of the wavs and means committee of either branch, 
or of the governor, or of the committee on finance of the gov- 
ernor's council, the commission shall make a special examina- 
tion of any matter affecting the management or finances of 
any department, institution, board, undertaking or commis- 
sion mentioned in section three, and on request shall give any 
information in its possession to either branch of the general 
court or to the wavs and means committee of either branch 
or to the governor. 

Section 7. The conmiission may make a special examina- 
tion of the management or finances of any of the departments, 
institutions, boards, undertakings, or commissions mentioned 
in section three and may report thereon from time to time to 
the governor and council and to the general court, if it is in 
session. 

Section 8. It shall be the duty of the commission to inquire 
into the laws governing the financial transactions of the com- 
monwealth and to study into the possibility of promoting 
greater economy and efiBciency and utility in the transaction 
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of the business of the commonwealth by any changes in such 
laws, by the reorganization, consolidation or co-ordination of 
departments and institutions, by different methods of admin- 
istration, by classification of employees, by fixing maximum 
and minimum salaries, by standardizing vacations, by organ- 
izing a central purchasing agency or department, by the sub- 
stitution of the budget method of appropriating money or 
by any other means, and it shall report thereon from time to 
time to the governor and council and to the general court, if 
it is in session. 

Section 9. For the purpose of this act and in order to pro- powers of the 
vide information which shall serve as a basis for legislation, ^"**^°'*' 
the commission shall have the power to require the attendance 
and testimony of witnesses and the production of all books, 
papers, contracts and documents relating to any matter 
within the scope of any investigation authorized by this act. 
Witnesses shall be summoned in the same manner and shall 
be paid the same fees as witnesses before the superior court. 
The chairman of the commission or any member thereof may 
administer oaths to, or take the aflSrmation of, witnesses and 
may prescribe rules and regulations for the conduct of hear- 
ings and the giving of testimony. If any person so sunmioned 
and paid shall refuse to attend, or to be sworn or to affirm, 
or to answer any question, or to produce any book, contract, 
document or paper pertinent to the matter of inquiry in con- 
sideration before the commission, a justice of the supreme judi- 
cial court or of the superior court, in his discretion, upon 
application by the commission or any member thereof author- 
ized thereto by vote of the commission, may issue an order 
requiring such person to appear before the commission, and 
to produce his books, contracts, documents and papers and to 
give evidence touching the matter in question^ and failure 
to obey such order of the court may be pimished by such court 
as a contempt thereof. Any person summoned and paid who 
shall refuse to attend, or to be sworn or to affirm, or to 
answer any question, or to produce any book, contract, docu- 
ment or paper pertinent to the mattei: in consideration by the 
commission, and any person who wilfully interrupts or dis- 
turbs any hearing of the commission, or who is disorderly 
thereat, shall be punished by a fine not exceeding fifty dollars, 
or by imprisonment for not more than thirty days, or by both 
such fine and imprisonment. Any person who wilfully swears 
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or affirms falsely before the conunissioii upon any point ma- 
terial to the matter of inquiry shall be guilty of perjury, and 
shall be subject to the provisions of sections one to five, both 
inclusive, of chapter two hundred and ten of the Revised 
Laws and amendments thereof. Upon application by the 
commission to any justice of the supreme judicial court, or 
of the superior court, the justice may issue a commission to 
one or more competent persons in another state for the ex- 
amination of a person without this commonwealth relative 
to any matter within the scope of any investigation author- 
iMd by this act. The testimony of such person may be taken 
by open commission or otherwise under the procedure, so far 
as the same may be applicable, provided for by section forty- 
three of chapter one hundred and seventy-five of the Revised 
Laws, and the said justice may issue letters rogatory in sup- 
port of said commission. Nothing in this act shall be con- 
strued to compel any person to give any testimony or to pro- 
duce any evidence, documentary or otherwise, which may tend 
to incriminate htm. 
2j5^jj^?* Sectioit 10. The commission shall make a report to the 
•nwr, ete. govcmor and council and to the general court in January of 
each year, showing the work done by it during the preceding 
year, together with sudi facts, suggestions or recommenda- 
tions as to the finances or management of any or all of the 
departments, institutions, boards, undertakings or commis- 
sions of the commonwealth, as it may see fit, and shall report 
on or before the first Thursday in January, nineteen hundred 
and thirteen, what changes if any in the laws it deems advisa- 
ble in relation to its existence, organization, powers or duties. 
Any suggestions for I^islation shall be accompanied with 
drafts of the bills recommended. 
^•p«»i- Section 11. Chapter two hundred and twenty of the acts 

of the year nineteen hundred and ten and all acts and parts 
of acts inconsistent herewith are hereby repealed. 

Section 12. This act shall take effect upon its passage. 
[Approved June 6, 1912. 
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i 

Chapter 10. 

Kesolvb to provide for an investigation of the condi- 
tion OF SPOT POND BROOK IN STONEHAM, MELROSE AND 
MALDEN. 

Resolved, That the governor, with the advice and consent S^^jjj^'^*** 
of the council, shall appoint one person and the mayor of the ^f poJ^ ' 
city of Maiden, the mayor of the city of Melrose and the ^"^^• 
selectmen of the town of Stoneham shall each appoint one 
person, and the four persons so appointed shall constitute a 
commission to be known as the Spot Pond Brook Commission. 
Said commission shall investigate the condition of Spot Pond 
brook in Stoneham, Melrose and Maiden and report to the 
general court before the tenth day of January, nineteen hun- 
dred and thirteen, a plan for such improvements in said 
brook, by means of a retaining basin or otherwise, as will pre- 
vent flooding along the course of said brook, during the times 
of freshet, by the water turned into it by the metropolitan 
water and sewerage board from Doleful pond and the sur- 
rounding country. The metropolitan water and sewerage 
board shall assist the said commission by furnishing data in 
its possession relative to the said brook and also such reason- 
able engineering assistance as the commission may require. 
The commissioners shall be appointed within thirty days after 
the passage of this resolve and shall serve without pay. [4p- 
proved February 9, 1912. 



Index to Legislation of the Year 1912 



AFFECTING THE 



METROPOLITAN WATER AND SEWERAGE BOARD. 



A. 

APPROPRIATIONS. 

Chap. Sect. 

for additional sewer in Mystic valley and for new screening machinery 

at East Boston sewerage pumping station, ..... 461 2 

for maintenance of Metropolitan Water System, .... 133 1 

for maintenance of North Metropolitan Sewerage System, . . . 132 1 

for maintenance of South Metropolitan Sewerage System, . . . 146 1 

B. 
BOSTON. 

relative to taking of Fisher Hill Reservoir and other works of City of, 

by Metropolitan Water and Sewerage Board, .... 694 1 

O. 

COMMISSION ON ECONOMY AXfD EFFICIENCT. 

appointment of, for Conmionwealth, authorized, .... 719 1 

E. 

EAST BOSTON PUMPINQ STATION. 

to provide new screening machinery for, ...... 461 1 

P. 

PBAMINOHAM. 

to authorize town of, to enlarge and improve its system of water supply, 656 1 

L. 
LABORERS AND MECHANICS. 

to provide for Saturday half holiday for certain, .... 528 1 

M. 

METROPOLITAN SEWERAGE LOAN. 

authorized for additional sewer in Mystic valley and for new screening 

machinery at East Boston pumping station, ..... 461 2 
METROPOLITAN WATER AND SEWERAGE BOARD. 

may take Fisher Hill Reservoir and certain other works of city of Boston, 694 1 

to construct new sewer in Mystic valley and new screening machinery at 

East Boston pimiping station, . . . . ' . . . 461 1 
METROPOLITAN WATER LOAN. 

authorized for purchase of certain works of city of Boston, . . . 694 2 
METROPOLITAN WATER SYSTEM. 

appropriation for maintenance of ....... . 133 1 



248 DsDEX. 



IIOETH MBTBOFOUTAV SUnOtAOS 8TBTBM. ^^^ ^ 



to provide for new tewer in Biyitie r$Iiey and for new acreeninc mA- 

efainery at Eeet Boston immpinc etation in« . . . . 461 1 

ftpI»roprifttkm for maintenanee of, 132 1 

8. 
lATUBDAT HALT HOUDAT. 

to provide for, for certain emplosr^ ..... 528 1 

SOUTH MBTBOPOUTAH nWBEAOS 8T8TIM. 

appropriation for maintenance of, 146 1 

SPOT FOin> BROOK. 

appointment of oommiaaioners authorised, to inveatigate condition of, 

in Stondiam, Mdroae and Maiden, Res. 10 

STOHBHAM* 

to proride for determining damagea to be paid to, by reaaon of taking 
of ^ot Pond for Bietropolitan Water Worka, .... 689 1 



